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RAILROADS IN SWEDEN TO USE ELECTRIC SYSTEM. 
The Swedish government is thinking seriously of 

using electric traction on the State railroads, the cur- 

rent to be obtained from the numerous waterfalls 
which are found in that country. To this end Parlia- 
ment has been asked to vote a large grant for the trans 
formation of the system. Preliminary trials are to be 
earried out on a section of the Varta railroad, also on 

a portion of the line running from Stockholm to Jarfra. 

The current for this purpose will be furnished by the 

Stockholm central station and from a temporary plant 

which is to be installed at Tomteboda. Four large 

electrical, firms have already submitted plans for the 
trial of their systems, the Siemens-Schuckert, Allge- 
meine, Oerlikon, and English Westinghouse companies 

While the movement is taking place in Sweden, the 

Same question has come up in Switzerland, another 

country possessing large water power. A conference 

recently held at Berne, in which 
the government and private railroad lines and also the 
leading engineers and electrical constructors, appointed 

& commission which is to make the preliminary investi 

gations and draw up a series of propositions within one 

year. In Italy, where a number of electric railroads 
are working successfully, it is now proposed to use 
electric trains on the Milan-Venice railroad, using the 
third-rail system which is at present employed on the 
Milan-Varese line. 
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RECENT EXCAVATIONS AT CARTHAGE. 

M. Gauckler, whose work in the excavations at Car 
thage is well known, has lately made an interesting 
@iscovery, having found one of the most important con 
structibvs of the Roman epoch. This is the theatre 
where Apuleius held his conferences, which is often 
mentioned by Tertullian and St. Augustine. It seems 
that the edifice was built at the beginning of the second 
century A.D... and was afterward 
Vandals. No exact indications have been given as to 
the site of the edifice, which was often confounded 
with the Odeon, recently uncovered near by, and it 
Was supposed to have been entirely destroyed The 
present excavations now elucidate this problem. The 
first trench which was opened in the supposed axis of 
the theatre proves that the structure is preserved in a 
fairly.complete state, buried under 25 feet of earth, and 
that its dimensions are colossal. At the present time 
the excavators are approaching the stage and are be- 
ginning to discover the architectural decoration of the 
latter, with its capitals and cornices. Before long it is 
hoped to find statues and various ornaments analogous 
to those which were discovered in 1900 on the site of 
the Odeon. At present a very fine oval cameo upon 
agate has been brought to light. It represents the 
head of Pallas-Athene, bearing a helmet. The head is 
in white upon a background of pale yellow. 

WAVE-OPERATED CLOCKS AT PARIS. 

M. Bigourdan has been making experiments in Paris 
on a system of wave-operated clocks, and proves that 
such a system can be practically operated and would be 
of considerable value in a large city. Paris has already 
a system in which fifteen electric clocks in different 
parts of the city are connected with the Observatory. 
But the system is costiy on account of laying the wires, 
and its use is limited. The wave method is cheaper 
and more practical. A main clock which operates an 
electric contact each second, works a relay which sends 
current into the primary of an induction coil provided 
with am osciliator. The secondary thus gives an oscil- 
latory discharge for a very short time, which is regular 
for each second. By using a mast, the signals can be 
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sent to the receivin: clocks. Two kinds of receivers are 


used. The simplest is a radio-telephone of the Popoff- 
Ducretet pattern, in which a beat is heard each second 
The second is the receiver of an ordinary wiréless tele 
Better signals are formed by using a 
to replace the ordinary 


graph receiver 
band and pen 
With this apparatus, which unrolls one 
read 


chronograph 
Morse band 
centimeter of band per second, the time can be 
within 0.02 seconds. The experiments were made at 
1.2 miles distance, and this could easily be 
To number the seconds the emissions would occur at 
the zero second of each mipute, and an interruption 


increased 


could be made at intervals of 10 seconds. Such a sys 
tem would be a great convenience for scientific and 
industrial establishments, other 
places where correct time is needed. 


THE GREAT SIZE OF THE ST. LOUIS EXPOSITION. 
The American people are credited with a love for 
big things; and if the mere element of bigness were 


watchmakers, and 





its strongest attraction, the great Exposition at St 
Louis ought to be the most popular and weessful of 
the many exhibitions of the kind to which the country 
has been treated during the past decade. Yet anyone 
who is present on the grounds, and takes careful note 
of the vast throngs which are to be found trying to 
make the round of the two square miles that are de 
voted to the Exposition, will be forced to the convie- 
tion that if the mere size of the Fair is an attraction 
it is an attraction that is more of a sentimental than 
of a practical character; for it must be confessed that 
for the average visitor, with only limited time at his 
disposal, the Exposition of 1904 is altogether too big 
Judged from the merely spectacular side, the vast 
proportions on which this enterprise has been planned 
and carried out have served their purpose well; for a 
view of this wonderful congregation of buildings, 
taken, let us say, from the steps of the great Festival 
Hall, is certainly as magnificent, beautiful, and artis- 
tically impressive as anything that could well be im- 
agined. But when, after giving himself up to the emo- 
tions that are aroused by this splendid panorama, the 
like of which will probably never be seen again, the 
visitor sets himself resolutely to the work of inspect- 
ing the buildings and their exhibits, the conviction is 
soon borne in upon him that to gain anything more 
than a cursory glimpse would be a work calling for 
several weeks, if not months, of study. The problem 
is particularly serious, if he is desirous of following 
up only certain lines of exhibits, which may be, and 
different 


palaces 


probably are, scattered throughout several 


buildings on the grounds The exhibition 
themselves are so immense, the distances between them 
so great, that it is impossible to follow out a line of 
investigation of this kind consecutively, day after day, 
without becoming practically exhausted 

Now we say this, not in any spirit of unkindly criti- 
cism, but merely to draw attention to the fact that in 
the endeavor to make an [International Fair of this 
kind represent, by its vast proportions, the extent of 
the resources, the range of the industries, of the coun- 
try which it represents, the limits of practical useful 
ness have been far exceeded It must already have 
forced itself upon the sponsors of this exposition that 
future exhibitions of the kind must be restricted in 
their dimensions 

The difficulties of adequately 
inspecting in detail the various exhibits, might have 
reduced if the Intramural Railway Sys- 


seeing the Fair and 


been largely 
tem had covered at least four times as much ground 
as it already does. At present, as actually built, in 
making the outside circuit of the grounds it covers a 
total distance of about eight miles; and when we re 
member that the Exposition grounds, which are in the 
form of a parallelogram, measure one mile in width 
by one and three-quarters miles in length, it can be 
understood that the distances across the main group 
of buildings, encircled by this road, are necessarily 
Had intersecting lines of track been run 
plazas and 


very great 
in gridiron fashion 
causeways, the problem of transportation would have 
been greatly simplified. Nor would the presence of 
these tracks have marred the landscape and architec- 
various plazas and 


through the main 


tural effects. So vast are the 
courts, that the presence of the trains would scarcely 
have been noticed 

To give some idea of the great scale upon which 
the place is laid out, let us consider one single build 
ing, the Agriculture The plan of this 
structure is a parallelogram, which extends in width 
for five hundred feet and in length for sixteen hun- 
dred feet It contains eight or nine corridors, each 
sixteen hundred feet in length, crowded each of them 
on both with exhibits, and it is intersected 
throughout its full length with numerous transverse 
corridors. This means that anyone wishing to cover 
the whole field of exhibits within this single building, 
would have to walk at least three or four miles. The 
other industrial palaces, though not so large as this, 
are every one of them of great proportions. Thus the 
United States Government Building is 250 feet wide 
by 800 feet long; the Palace of Mines and Metallurgy 
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is over twice that width and o: about the same length. 
Then we have the Palace of Manufactures, 1,200 feet 
in length by 525 feet in width; the Palace of Varied 
Industries of the same dimensions; and the Palace of 
Transportation of the same width, but 1,300 feet in 
length. And so it runs, each of these buildings con- 
taining a covered acreage that would represent a large 
proportion of the total area that was under roof at 
the Centenniai Exposition at Philadelphia. 

To those people for whom the theories of Bellamy 
have an attraction, the problem of attempting to house 
5,000 people in a single hotel within the grounds wil] 
present a decidedly interesting study. Of course, noth- 
ing of the kind, or even approaching it, has ever before 
been attempted; and considering the ambitious scale 
on which the hotel is being run, probably the guests 
are securing about all they can reasonably ask for. 
But here again the distances to be traversed become a 
serious problem, as may be judged from the fact that 
on starting out for the day, found that a 
threatening, and in returning to his 
room for an umbrella had to cover nearly half a mile 
of walking before he was back at the main entrance, 

However, it must, in all fairness to the management 
of the fair, be admitted that having once planned it 
upon such a stupendous scale, they have carried out 
And to those 
who come to the Exposition with time to study its 


the writer, 


rainstorm was 


their work with commendable success. 


marvelous assemblage of exhibits, leisurely and with 
patience, it will yield a fund of information and a mar- 
range of sounds and impressions 
that must prove for many a year to come a subject 
for pleasant and profitable recollection. The number 
ot Americans that have the means and leisure for 
foreign travel is at best but a small percentage of our 
this great majority 
should, if he be able, avail himself of this opportunity 
to study this “pocket edition” of the great world in 
which we live. 
- ee - 
NEED OF COTTON-PICKING MACHINES. 

The high price of cotton in the past year, with little 
promise of a return to former low prices, has stimu- 
lated unusual inquiry into the causes, and made the 
question of cotton planting, picking, and manufactur- 
ing of paramount importance. The part that machin- 
ery has played in the development of our cotton indus- 


velous sights and 


population; and every one of 


tries in this country has greatly affected conditions 


that existed half a century ago; but to some ex- 
tent it has still left untouched the most expensive de- 
While machinery has 
been successfully invented for harvesting and planting 
nearly ol} of our other agricultural crops of impor 


tance, such as corn, wheat, rye,-and many of our fruits 


partment of the cotton industry 


ard vegetables, the gathering or picking of cotton is 
still done by hand in the most expensive way 

The harvesting of the cotton crop represents the 
largest item in the cost of production, and consequently 
the demand for adequate machinery for doing the pick- 
ing increases each year in proportion to the advance 
in prices and the steady increase in consumption. 
The labor item for harvesting cotton is so large that 
justify the economic 
need of slaves as in the old days before the war. The 
planters claimed that cotton could not 
be made a profitable industry without slaves, and to 
some extent their view was a correct one, Unless 
machinery could be invented to take the place of the 
cheap slave labor in the cotton fields, cotton growing 
either could not prove profitable or the consumers 
would have to pay higher prices for the commodity. 

The latter condition has resulted, and it is doubtful 
if prices for cotton will ever go down to their former 
until successful cotton-picking ma- 
chinery has been invented. In picking and harvest- 
ing upland cotton about twenty per cent of the entire 
cost of production is used up in this one item, while 


it would seem reasonable to 


early cotton 


low level some 


it takes even more for harvesting sea-island cotton. In 
the harvesting season of cotton in the South, the diffi- 
culty of getting sufficient pickers is the one great 
reason why the acreage is not extended. It is com- 
paratively easy for a cotton grower to raise a good 
acreage of cotton, but when he comes to consider the 
question of harvesting it, he stops to consider whether 
it is increase his responsibilities Thus a 
farmer with modern machinery for plowing, harrowing, 
planting, and cultivating can raise thirty acres of 
cotton without depending upon hired help; but in 
the harvesting season he would have to employ four 
men at least to pick the crop during the harvesting 
months of fall and early winter. It is often necessary 
that the crop be picked within a month to secure the 
best results=and in that event the picking force would 
have to be more than doubled. 

Cotton picking to-day is much what it was a cen- 
tury ago. There has been no gain or improvement in 
the method. The slave darky of ante-bellum days could 
pick as many pounds of cotton as the free darky of to 
day. A fair average day's work for a picker is about 
100 pounds of seed cotton. Allowing 130 days for the 
harvesting season, each picker working steadily would 
thus gather 13,000 pounds of seed cotton as his share 
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of work. In 1903 the total Southern cotton 

amounted to 10,205,073 bales, which was only a slight 
jncrease over the average for the past five years. To 
gather such a crop within the harvesting season of 130 
days, it would therefore require 1,088,000 laborers if 
each one picked his quota of 100 pounds of seed cotton 
per day. The cost of paying this army of pickers at 
current market wages in the South would amount to 
more than 10 per cent of the total value of the whole 
crop. According to statistics last year the amount paid 
for picking the crop approximated $70,750,000. 

What other crop in the country requires such enor- 
mous expenditures for gathering? Not even the tea 
crop of China and India, where picking is done en- 
tirely by hand, equals this stupendous item, The to- 
bacco and sugar-cane crop likewise must be gathered 
by hand, and no adequate machinery for harvesting 
them has yet been invented; but in their case nothing 
like 10 per cent of the total valuation of the crop 
is expended in the harvesting. 

Cotton production is thus limited chiefly by this ab- 
sence of mechanical appliances for harvesting. Prior 
to the invention of the cotton gin, the culture of cotton 
was restricted in the same manner as it is to-day; 
but immediately after this invention the expansion of 
the industry was noteworthy. Almost within a decade 
the industry rose from almost nothing to the leading 
one of the South. It is not too much to expect that 
the discovery of a successful cotton-picking machine 
would almost immediately extend cotton culture so 
greatly that the world’s supply would be doubled, and 
the price reduced nearly one-half, while the growers 
would enjoy a degree of prosperity not experienced by 
them for years. 

There have been numerous attempts to invent cotton- 
picking machines; but all of them have reyealed such 
defects in practical operation that they have not been 
generally adopted by the growers. Yet it is not clear 
to inventors that these difficulties are of an insur- 
mountable nature. 

Prior to the invention of machinery for extracting 
cotton-seed oil from the waste cotton-seed, the profits 
to the growers were far. less than at any time in the 
history of the industry. The cotton-seed compressor 
and extractor almost immediately gave to the waste 
product of the cotton farm a new value, which has 
steadily increased ever since. The cotton-seed oil has 
been found of use as a substitute for olive oil, linseed 
oil, lard and even for some illuminating oils. To-day 
there are over seventy-five crude oil mills engaged in 
handling cotton-seed oil; nearly eighteen refineries; 
fifteen cotton ginneries; five mammoth cotton-seed oil 
compressors; ten soap factories; five cottolene and lard 
factories, and several fertilizer mixing plants, all de- 
pendent upon the cotton-seed for their raw material. 
The various articles manufactured from the oil or 
the seed-oil cakes used for fertilizers aggregate a value 
of over twenty millions of dollars a year. 

The utilization of a by-product that creates indus- 
tries valued at millions of dollars is one of the highest 
achievements of modern invention of machinery. Agri- 
cultural machinery invented for simplifying the work 
vf planting, cultivating, and harvesting of crops has 
added more to the wealth of the country than all other 
classes of machinery. The planters, cultivators, and 
harvesters have doubled and tripled the yield of wheat 
a dozen times over. The American crep of cereals 
could not be garnered by hand to-day without enlisting 
the continuous service of ten million laborers during a 
good part of the summer and autumn seasons. Fully 
a seventh of the population of the countfy would thus 
be required to gather the grain crop, and the other 
six-sevenths would probably be needed in doing the 
other agricultural labors of the country, leaving no 
one to attend to the manufacturing and commerd¢ial 
pursuits. 

Hundreds of millions of dollars are invested in the 
manufacture of harvesting, planting, and cultivating 
machinery and implements, and they enable the Amer- 
ican farmer to secure more from an acre of land at 
less cost than he could possibly do without machinery. 
While intensive farming in the United States has 
never reached the same development as in parts of 
Europe, the use of improved agricultural and labor- 
saving machinery for harvesting and cultivating crops 
has been carried to a much higher point of efficiency 
than elsewhere on the globe. It is doubtful if the 
American farms could much more than feed our own 
Population without modern machinery, and our exports 
of farm products would immediately cease. 

In the future of cotton raising the introduction of 
machinery for harvesting the crop can alone transform 
present conditions and increase the present output to 
any great extent. With the high cost of picking 
threatening them, the southern cotton growers refuse 
to increasé their acreage beyond a point where they 
can safely Count upon getting the cotton harvested 

within the limited fall season 

The few cotton-picking machines that have been in- 
vented have invariably proved inadequate. To do the 
work rapidly and thoroughly the machinery must be 
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delicate and almost human in its operation. The fiber 
of the cotton plant is the wing of the seed, and it is 
soft and fleecy, ready to be blown away by the wind. 
To pick this fiber requires expert manipulation of 
hands that can separate it from the boll without injur- 
ing the fiber itself. The gathering of the cotton from 
the boll with the fingers is not difficult, but to invent 
machinery to do this is complicated, 

Modern improvements of cotton by cultivation and 
selection have lengthened the staple, and made pick- 
ing far easier, introducing conditions more favorable 
for machine harvesters. Thus through plant breeding 
and selection sea-island cotton of our Southern States 
has been raised from a common wild plant that sel- 
dom matured its seeds, and with a staple less than one 
inch in length, to handsome plants with fiber from two 
to three inches in length, and strong and fine as silk. 
In fact, the finest grades of the improved sea-island 
cotton plants are used to adulterate silks, and the price 
they bring in the market is double that paid for the 
ordinary grades. The influence of breeding and culti- 
vation in making longer fibers has also increased the 
yield. Some of the heavier grades have been made 
nearly to double their annual yield, and the amount 
raised per acre is thus increased. 

Thus the cotton problem becomes a mechanical more 
than an agricultural question. The growers have al- 
most reached the limit of improvement, and science 
has nearly exhausted methods for increasing the yield 
chemically and culturally; but the inventor’s field is 
still unexploited, and is waiting for the genius to come 
and claim a rich reward.—George Ethelbert Walsh. 
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THE HEAVENS IN AUGUST. 
BY HENRY NORRIS RUSSELL, PH.D. 





The summer constellations are now well visible, and 
this is a good month in which to learn to know them. 

If we go out at nine o’clock on a clear evening in 
the middle of August we will see the Milky Way, form- 
ing a great arch across the sky and passing almost 
overhead. Many of the finest constellations in sight 
lie near it, and we will begin with them. 

Near the horizon, a little west of south, is Scorpio, 
the most brilliant of the twelve zodiacal constellations. 
Its brightest star, Antares, is fiery red in color, and is 
accounted the reddest of all the bright stars. A 
fainter white star flanks it on each side. The ver- 
tical row of three stars on the right makes the Scor- 
pion’s head and claws, while its tail is formed by the 
long line of stars which descends from Antares almost 
to the horizon, and curves back to the end in a bright 
group, which is conspicuous even at the low altitude 
at which we see it. 

Antares is doubly worthy of attention by those who 
possess telescopes, as in addition to its splendid color 
and fine banded spectrum, it is double, having a green 
companion of the seventh magnitude at a distance of 
about three seconds. On account of its nearness to 
the principal star, it can be well seen only when the 
air is steady. 

To the ieft of Scorpio lies Sagittarius, whose prin- 
cipal configuration is the little inverted “Milk Dipper,” 
composed of five fairly bright stars. Above it the Milky 
Way is full of bright patches and knots, which afford 
many fine telescopic fields. Some of the star clusters 
and nebule in this region are distinctly visible in a 
field-glass. 

The bright star higher up, almost on the central line 
of the Milky Way, is Altair in Aquila. It‘is one of the 
nearest of the brighter stars, coming next to Sirius 
and Procyon in order of distance. The next constella- 
tion to the north of Aquila is Cygnus, which is easily 
identified by the fine cross of stars whose axis lies 
along the Galaxy. West of Cygnus, and almost over 
head, is Lyra, whose prin¢ star, Vega, is 1 
brightest in this part of the sky. The region east of 
the Milky Way is not so brilliant. The most promin- 
ent group is the great square of Pegasus, which is now 
about an hour high in the east. The constellation is 
a large one, and extends westward from the square 
half way to Altair, leaving room between them for the 
little group of Delphinus. 

Aquarius and Capricornus, which are lower down in 
the southeast, have no very bright stars, but Saturn, 
which is now in the latter constellation, is decidedly 
conspicuous. The brightest star in the western sky 
is Arcturus, which is almost due west, and about half 
way down to the horizon. The rest of Bodtes lies 
north and east of it. A line from Arcturus to Vega 
passes first through the semicircle of Corona Borealis, 
and then through the keystone-shaped figure which is 
the most recognizable feature of Hercules, whose other 
stars extend some distance both north and south. 
Farther down between Hercules, Aquila, Scorpio, and 
Boétes a large space is filled by Ophiucus and Ser- 
pens—two constellations which are so inextricably 
confused that one must use a star-map to tell which 
stars belong to each. 

Of the circumpolar constellations Ursa Major fs in 
the northwest, to the left of the pole. The fore-parts 
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of the Bear are too low to be wen seen, but the Dipper 


is still conspicuous. 

Draco lies above Ursa Major, extending to the meri- 
dian. The Dragon's head is marked by a conspicuous 
group of four stars about one-third of the way from 
Vega toward the Dipper. His body extends firat east- 
ward, then northward, and then bends back in a long 
curve, inclosing the Little Bear, so that the end of his 
tail lies between the Pointers and the Pole Star. 

Cassiopeia and Cepheus lie in the Milky Way on 
the other side of the Pole, and Andromeda and Per- 
seus are rising in the northeast. 

THE PLANETS. 

Mercury is evening star throughout August, and is 
visible in the evening twilight for most of the month. 
On the 1st he is close to the bright star Regulus. The 
two set at about 8 P. M., so they will not be easy to 
see. Later on the planet is more easily visible. He 
reaches his greatest elongation on the i9th, when he 
is more than 27 deg. from the sun—about as far as he 
ever can be, as seen from the earth. He is, however, 
some 10 deg. farther south than the sun, and is con- 
sequently not as conspicuous as he was in the spring. 
But as he sets an hour later than the sun all through 
the middle of the month, he ought to be seen without 
much difficulty. Venus is also morning star, but is still 
too near the sun to be visible to the naked eye. 

Mars is morning star in Gemini and rises about two 
hours before the sun. On the 12th he is nearly in line 
with the two bright stars, Castor and Pollux, which 
may aid in finding him. 

Jupiter is in Pisces and will soon be conspicuous in 
the evening sky. He rises before 10 P. M. on the 15th, 
and is well observable after midnight. Transits of his 
satellites may be seen on the nights of the 2d, 7th, 9th, 
14th, 16th, T8th, 23d, 25th, and 30th. 

Saturn is in opposition on the 10th, and is visible 
all night jong. He is better placed for observation 
than he has been for several years, though he is still 
a good way south of the equator. He is in Capricornus, 
a long distance from any bright star, so that he can 
hardly be mistaken for anything else. 

His rings are seen more nearly edgewise than in the 
last few years, and consequently appear narrower. so 


_ that the ball of the planet projects conspicuously be- 


yond them at each side. The apparent orbits of his 
satellites are also becoming narrower, for the same 
reason. The fainter of these interesting bodies can 
only be seen with large telescopes, but the brightest 
one, Titan, is easily visible with a small instrument. 
It may aid in identifying him to now that he is north 
ot the planet on the 3d, east on the 7th, south on the 
llth, and west on the 15th, the positions repeating 
themselves regularly in the satellite’s period of 16 
days. 

When north or south of Saturn his apparent dis- 
tance from the planet is about equal to the greatest 
diameter of the rings, but when east or west of him 
it is about four times as great. 

Uranus is evening star in Sagittarius. His position 
on the 15th is R. A. 17 h. 43 m., dec. 23 deg. 36 min. 
south. He is not near any conspicuous star, but if his 
place is plotted on a star-map, he can easily be found, 

Neptune is morning star in Gemini, and rises at 
about 2 A. M. in the middle of the month. 

THE MOON, 


Last quarter occurs at 9 A. M. on the 4th, new moon 
at 8 A. M. on the 11th, first quarter at 11 P. M. on the 
17th, and full moon at 8 P. M. on the 25th. The moon 
is nearest us Om the 12th and farthest away on the 
26th. She is in conjunction with Jupiter on the 34d, 
Neptune on the 8th, Mars on the 9th, Venus on the 
12th, Merenry on the 13th, Uranus on the 20th, Saturn 
on the 24th, and Jupiter again on the 30th. None of 

visible conjunctions is close 

An occultation of the fourth-magnitude star Gamma 
Tauri, which takes place early on the morning of the 
6th, is visible in the eastern part of the United States. 
As seen from Washington, the star disappears behind 
the moon’s bright limb at 1.56 A. M. and reappears 
from behind the dark limb at 2.55. 

The times of the phenomena will vary for different 
places, being in general earlier for places farther west. 

Cambridge, England. 


ewe 


The Michigan Central Railroad officials have for 
some time been considering the proposition of bridg- 
ing the Detroit River at Detroit, Mich., but it is said 
that there is a strong possibility that these plans 
will be entirely abandoned, and the crossing effected 
by tunnel. Representatives of the company have been 
investigating the’ tunnel work around New York, and 
a careful examination of the Detroit River bed is now 
being made; and if the reports are as favorable as 
anticipated, the work will probably be commenced at 
an early date. The work is authorizei by charters 
whieh have already been secured from the United 
States and Canadian governments. It !s sald that the 
tunnel route has many excellent features to recom- 
mend it, 
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NEW YORK CENTRAL EXPRESS COMPOUND 


LOCOMOTIVE. 


BY THE #T 


LOUIS CORRESPONDENT OF THE SCIENTIFIC AMERICAS, 


The feature of the New York Central exhibit in the 


Transportation Building of the St 

is a complete train of the Empire 
State Express type, consisting of an 
engine and four cars of the type 
which has helped to give this train 
its well-earned reputation For the 
past two or three years, the Empire 
State and indeed all the fast expresses 
of the New York Central have been 
hauled by the new Atlantic type of 
simple engine, which the company 
brought out specially for this class of 
work It was upon one of these en- 
gines that the editor of the Scien 
tic American made a considerable 


part of a trip from New York to Chi- 
cago and back on the Twentieth Cen- 
tury Limited 
ago, the 
given in special 

number of Dec. 13, 1902. 
made to that article for the perform 
ance of those engines. The best work 
was done on a run with 
train weighing 360 tons, from Albany 
to Spuyten Duyvil, 131% miles in 130 
minutes. The new compound engine 
conforms rather closely in its genera! 
outlines, and in its leading propor 
tions, weights, etc., to thege Atlantic 
engines, the chief and very important 
difference being that four cylinders 
working compound are 
of the two 21'4,-iInch simple cylinders 


eighteen months 
which trip 
transportation 


some 
account of was 
our 


Reference is 


a six-car 


used instead 


of the older type 
The leading dimensions of the new 


engine are as follows: The high- 
pressure cylinders are 15'~ inches di- 
ameter by 26 inches stroke: the low- 


pressure cylinders, 26 inches diameter 


by 26 inches stroke. The boiler is 
72\% inches in diameter, and its 390 


tubes have a heating surface of 3,248.1 
square feet; its firebox has 175 square 
feet and arch 23 feet, the total for the 
whole boiler being 3,446.1 square feet 
The driving wheels are 79 inches in di 
ameter and are coupled, and the total 
weight on the drivers is 110,000 pounds 
The arrangement of the engine is as 
follows: There are two high-pressure 
cylinders, located just forward of the 


Louis Exposition 
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and Buffalo, she covered a distance of 69 miles, on 


practically level track, at a speed of slightly under 80 


miles per hour. 





The four cylinders are provided with 
only two pairs of eccentrics and their accompanying 
gear, there being one set actuating a single piston 


Height of stack above rail, 14 feet 10 inches ; width, 10 feet ; lencth over all, 42 fect 2% inches; 
maximum tractive power, 27.500 pounds. 


FRONT VIEW OF THE EMPIRE STATE EXPRESS BALANCED COMPOUND LOCOMOTIVE 
AT 8T. LOUIS, SHOWING HEADS OF THE HIGH AND LOW PRESSURE CYLINDERS. 


saddie, which connect to a pair of cranks in the axle 


of the leading pair of driving wheels 


frames, and ,occupying the usual 


the saddle, are the two low-pressure 


these connect to the rear pair of driving wheels 


is a distribution of the work which 


ciple, and has proved to be excellent in 


Outside 
position 
cylinders, 


is good in 


the 
abreast of 
and 
This 
prin 


practice. It 


divides the stresses between the two axies, and facili- 


tates the work of 
counterbalancing. So 
well has this 
lem been worked 
out that, in the 
trying out service 
to which the engine 
was for 
several 
being 
Fair, she proved to 
be by far the most 
steady - ruaning en- 
gine that was ever 
handled by the New 
York Central engi 
neers; and she 
naturally aroused in 
them a considerable 
degree of enthusi 
asm. Two of the 
records which she 
has made are well 
worthy of being 
noted here. On one 
occasion, when haul- 
ing four Pullman 
cars between Syra 
cuse and Buffalo, 
she covered twelve 
miles of level track 
at an average speed 
of 84 miles per 
hour; and on an- 
other occasion, with 
six Pullman cars, on 
the same division 
between Syracuse 


prob 


subjected 
weeks before 


sent to the 


has 


Wetght onan: 2,000 pounds 
” driving ea. 7 
THE BALANCED COMPOUND LOCOMOTIVE AT THE HEAD OF THE EMPIRE STATE EXPRESS, EXHIBITED AT THE 
EXPOSITION, 8T. LOUIS, 


valve for each pair of high and low-pressure cylinders 
on either side 
forward of the saddle above the low-pressure cylinders 


In spite of 


put in the 


to fire, and the full steam pressure of 225 pounds to the 


square inch was easily maintained when she was being 
pushed to her full capacity. 


working-out 


the heavy work to which 


122,500 pounds ; cylinder diametera, 15} and 26 inches 


yee ~ 7 wh 


rhe piston-valve cylinders are carried 
the engine was 


trials, she proved to be easy 


rays to pass 


Crystals of 





; piston stroke, 26.inches ; diameter of 
>, 280 pounds per square inch ; total heats enrface, 3,446.1 square feet. 





Radiam and How to Test it, 


In consequence of the extremely minute Proportiog 
ot this remarkable element—if it be an element—ppeg. 
ent in any mineral as yet known, and the difficulty of 


wherever the perforations in the lead have allowed the 


pieces of white blotting-paper 
of Paris) soaked with a solution of quinine bi-sulphate, 
should be luminously excited on being held near th 
radium bromide. 
Surfaces of 


JuLy 30, 1904, 


BY PROF. W. LASCELLES-scorTT, 


extracting and purifying that little in 
a satisiactory manner, the Cost of 
metallic radium is very great. Unless 
more abundant sources of Supply are 
opened the price—frequently 
some scores of dollars per grain—ijg 


out, 


not likely to diminish very speedily, 
Probably less than a ton, were it ob 
tainable at all, would suffice, “at jap 
extinguish both 
the American and the British nationgj 
and pay alj 
our taxes for a two into th 


est quotations,” to 


debts, leave enough to 
year or 
bargain. 

High as the price is, the demand i 
still greater, not only for scientific 





purposes and as a popular technical 
“toy” or curiosity, but also for med. 
cal and applications of im 
portance. Radium compounds, too 
a trifle less costly than the metal 
self—are eagerly purchased, and tubes 


surgical 


containing a single particle of the 
“bromide” or “nitrate,” etc.. more of 
less impure, generally find a ready 
sale here at $5, $20, or $50 apiece 
These tubes, or rather their contents 


however, vary greatly in radio-actiy. 


ity, and they should, if practicable be 





fore the purchase is actually com 

pleted, be carefully tested in several 
ways. ; 
The most energetic specimens of m | 
dium bromide. are of a light orange 
brown tint, those of a faint canary or ' 
‘ 


other very pale hue being less power 


fully radiant Placed in close pror 
imity to a tiny crystal of barium 
platino-cyanide, or, better, a fluores 
cent “screen” of this salt, it should 
render the latter brilliantly luminow 
(in the dark, of course), and, witt 
suitable objects, give “radiograph” or 
‘skiagraph” effects very distinctly. 


Fixed above a thin, perforated sheet 
of lead lying just over a smooth sur 
chloride (common 
slightly damp 
hour's “e& 
darken the 
fawn shade 


sodium 
salt) previously 
with hydrochlori< 


face of 
made 
acid, an 
suffice to 


posure” should 


salt’s white surface to a 


nitrate, uranium glass, ané 
(or of chalk or plaster 


uranium 


especially if viewed 
through the lens of 
a Crookes spintharh 
scope, should & 
hibit a scintillating 
glow-light on ap 
proaching the i] 
dium tube. 

Lastly, this lattet, 
its radio-active prop 


zinc-sulphide, 





erties having bee 
optically and photo 
metrically tested, 
should have these 
increased by quite 
20 per cent afte 
exposure to thé 


“magnetic field” of 8 


good (4-inch to ® 
inch spark) induc 
tion coil for about 
half an hour. 
— ooo" 
The new main 
shaft of the Waihi 
gold mine in NeW 
Zealand was sunk 
83 feet in 18 day® 


The shaft is 32 feé 
long by 8 feet wide 
and is timbered with 


9-inch square se 
with lagging. The 
depth referred @ 





was from 20 to 108— 
feet from surfse®> 
the shallowness 3 
being favorable @7 
speed of sinking. |7 
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AUTOMOBILE STREET SPRINKLER. 
py THE PaRIs CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 
The city of Paris is now using an automatic street 
sprinkler of improved design. It is intended to be 
used on some of the main avenues, where a rapid and 
effective method of sprinkling has long been desired. 
The automobile sprinkler has now been in use for 
some time and has proved quite satisfactory, being 
much superior to the horse sprinklers which are gen- 
erally employed throughout the city. 
The new car which is shown in the different en- 
gravings is a steam tractor of the De 


Dion type 35-horse-power 


having a 
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such a car successfully, the above elements had to be 
combined with the speed when on the road and the 
volume of water needed to cover a square yard of 
ground, 

This has heen well carried out in the present 
case, and it is found a practical and economical 
apparatus. The water comes out in two symmetrical 
sheets 23 feet wide, and it thus sprinkles a surface 46 
feet wide. On the other hand, the 1,250 gallons which 


the tank contains will water a distance of 0.6 mile. 
This gives the car a sprinkling capacity of about 1,700 





steam engine. It is equipped with a 
centrally-heated tubular boiler, placed 
on the front of the chassis. In the cen- 


tral part of the chassis is mounted a 


horizontal compound steam engine 
The movement is transmitted to the 
rear axle by a universally jointed 


shaft with bevel gear drive at the dif- 
ferential, somewhat as in the smaller 
automobiles. The tank. 
and all the controlling apparatus are 
placed in the front of the car, while 


water boiler, 


the rear platform has mounted on it a 
large water reservoir of 5 tons capac- 


ity for the sprinkling device This 
water tank is arranged so that it can 
be removed from the chassis, which 


allows the car to be used as an ordi- 
nary tractor or hauling wagon, thus 
increasing its sphere of usefulness 
The distance axles is 10 
feet, 10 inches; and the track is 6 feet 
The front and rear wheels are 40 and 


between 


50 inches in diameter respectively. The 
rear platform is 4 feet, 8 inches from 
the ground. When the 
sprinkler weighs 6 tons, including the 


complete, 


water tank, and the speed varies from 
5 to 7 miles ar hour. 
for watering the streets has been found 
to be 5.4 miles an hour, and the car is 
now regulated to run at this speed 
The mechanism of the sprinkler has 
veen well designed. The water 
voir for the boiler, which is built of 
steel plate, connects with the 
water tank, and both are filled by the 
same operation. The water passes 
from the main tank through a small 


The best speed 


reser 


main 


The machine therefore 


resents an expense of $2.50. 
performs in one hour, and at an expense of 25 cents, 
the work of eight men for one day at an expense of 


$20. Upon a ship of medium size, the saving effected 
by the use of this machine for the planing of a deck 
is about $400. 
ee oe 
Curtous Burial Relics of the Ancient Egyptians. 
The excavations which were commenced at Beni- 
asan, on the east bank of the Nile, some two hundred 
miles above Cairo, in December, 1902, have now been 
completed. There have been discover- 
ed and searched in the necropolis ex- 
tending along the face of the lime- 
stone cliff, 887 tombs, including that 
of Sebek Hetepa, 2300 B. C., together 
with its curious funeral models. Each 
burial chamber was formed of a re- 
cess at the base of a square shaft, oc- 
casionally at a depth of thirty feet, 
hewn in the solid rock and carefully 
filled in. By this careful means the 
body of the deceased was preserved 
from disturbance. This type of burial 
antedates the mummification period; 
but it was found in the case of two 
bodies that decay had been arrested 
by the wrappings, which were found 
still intact. Each tomb contained a 
wooden sarcophagus, with the lines of 
religious formule and text tmecribed 
upon it in the orthodox hieroglyphics, 
and with the head pointing to the 
north and the painted “eyes of Osiris” 














pipe to a centrifugal pump, which lies 
underneath and behind the rear axle 
A chain and sprocket 
vrives the pump from the rear axle of the car at a 
speed which is always proportional to that of the driv- 
ing wheels. 


transmission 


As the car travels at the uniform speed of 
5.4 miles an hour, the speed of the pump is kept con 
stant. A the driver to 
throw on the pump for operating the sprinkler when the 
car arrives on the spot, and the reversal of the lever 
throws it off and stops the water stream. A valve is 
disposed beside the pump, so that in case of need, all 
the water delivered by the pump can be returned direct 
to the tank through a suitable pipe. By operating this 
valve, the driver can make different combinations ac 
cording to the position of the lever. Thus the water 
can be sent into the two sprinkling nozzles, or it can 
be returned to the tank when the sprinkling is stopped. 
Means are also provided to use only one of the sprink 
lers at a time. In the latter case the surplus water is 
returned to the tank through a pipe which, however, 
has only a narrow passage for the water, so that the 
Pressure shall not fall below the proper limit 

The sprinkling nozzles have been constructed on a 
new design. The water arrives through a pipe and 
flows over an inclined plate, from which it spreads 
in sheets and 
falls into a semi- 
cylindrical cha m.- 
ber, whence it es- 
capes by a set of 
holes in the sides. 
A screw, operated 
from the outside by 
& hand-wheel, regu- 
lates the amount of 
sprinkling. A pis- 
ton, operated from 
the hand-wheel, is 
moved forward or 
back and the total 
Section of the water 
orifices jg made to 
correspond 9 Ree 
for all to the pres- 


sure obtained p 
the 


cone friction-clutch enables 


sprinkling which is 
required. To work 


FILLING UP THE TANK OF THE AUTOMOBILE STREET SPRINKLER. 


square yards, and this can be covered in a quarter of 
an hour. 
~~» +6 
PLANING MACHINE FOR SHIPS’ DECKS. 

The accompanying illustrations show a ship’s deck 
planing machine for planing the decks of ships, con- 
structed by Mavor & Coulson, of Glasgow. It is actu- 
ated by a continuous current, or triphase current, motor. 
The planing of a ship's deck is one of the most fatig- 
uing and disagreeable kinds of work that a ship’s 
carpenter is called upon to perform, and it is for 
facilitating such work and doing it more economically 
that the electric planing machine has been devised. 
The machine is provided with a triphase motor of 4 
horse-power that makes 3,000 revolutions a minute, 
and actuates the blades with the same velocity. Under 
ordinary circumstances, the machine planes 360 square 
feet an hour. The force necessary to operate it con- 
sists of a man to guide it, an apprentice to draw it, 
and another apprentice to sweep up the shavings. In 


England, the total expense for this labor is 25 cer 
an hour By manual labor a carpenter can plane 
searcely more than 45 square feet a day, and this rep 





A PLANING MACHINE FOR SHIP® DECKS, 





toward the east. The sarcophagus was 
surrounded with a large number of 
little wooden models’ representing 
river and sailing boats, a granary, 
group of persons baking, a man brew- 
ing, a man leading an ox, a gir! carry- 
ing a brace of birds in her hands and 
a basket on her head. Notwithstand- 
ing the extreme age—four thousand 
years—of these curious relics, they 
were found to be in a remarkable state 
of preservation, the oarsmen in the 
galleys leaning upon their oars intact, 
and the paint still bright and clean. 
The ceremonies attending the inter- 
ment of a woman were slightly dissim- 
ilar, the departed lady being provided 
with a basket of toilet requisites. 
These curious little models were bur- 
ied in accordance with the ancient 
Egyptian religious rites, in order to 
provide the departed one with the necessaries for 
their future life. One highly interesting discovery 
was made in the course of these excavations—an exact 
counterpart of the modern weaving reed as used in the 
mills at Wigan (England), the only difference being 
that the ancient Egyptians of 2300 B. C. used cane 
teeth instead of steel 
— + ore — 
Safety Device for Handling Piate Glass, 

After a piece of piate glass has been formed in the 
casting room of the factory, it is the custom to removu 
it by the combined efforts of a gang of men. Some- 
times, owing to a defect, which may not be noticeable 
except under the closest scrutiny, the glass collapses 
while it is being thus transported and such an aeci- 
dent generally results in the death or injury of one 
or more of the men engaged in the transportation of 
the big sheet. By means of a new invention which 
has been made by two workmen, Oscar Lewellen and 
John H. Schuck, of Kokomo, Ind., these plates will in 
the future be carried from the casting house by means 
only do the work more 





of a machine which will not 
quickly but be the means of saving the lives of many 
men which were 
formerly risked 
every time it was 
necessary to move 
one of these great 
pieces of glass. 
By the new device 
referred to, the 
plate will be lifted 
by pneumatic pres- 
sure, and it is de 
signed by the in- 
ventors to equip a 
plant with such an 
installation that 
the plate will be 
carried through all 
of the various 
processes by this 
mechanical means 
and it will never 
be necessary to 
handle it by hu 
map effort, 
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Correspondence. 


Mosquito Extermination, 
To the Editor of the Scienriric AMERICAN: 

1 note in your issue of the 9th, under the heading 
“The Progress of Mosquito Extermination,” that “it 
follows that the only remedy is to prevent the produc- 
tion of the pest.” Is this true? No doubt if the ma- 
larial mosquito could be exterminated there would be 
an end to the propagation of malaria through this 


means, but it is not claimed, I understand, ‘hat the 
mosquito can, of itself, propagate the disease. It must 
first have had access to an infected person. Would it 


therefore not be much easier to protect the patient 
from the mosquito than to exterminate hordes of the 
latter? R. W. Burns. 

Great Falls, Montana, July 12, 1904. 

Myth of the Cataipa Tree. 
To the Editor of the Scientiric AMERICAN: 

During the past few years I have occasionally read 
with much interest articles in different publications 
concerning the wonderful value of this tree, and the 
great profits that will be derived from its propagation. 
While it is one of the finest shade trees, owing to its 
dense foliage of large leaves, frequently the size of a 
palm-leaf fan, and its great bunches of beautiful deli- 
cate-colored blossoms, I doubt the advisability of grow- 
ing thein for reven"te. 

I have two of them tn my home lot; the oldest was 
planted fifty-one years ago, and the other is twenty-six 
years old. The former now measures five feet eight 
inches in circumference, equivalent to twenty-two and 
one-half inches in diameter, and nine feet to the low- 
est limb, above which it branches out in the most ir- 
regular shapes; the latter is thirteen and one-half 
inches in diameter, and seven feet to the first limb 
This shows only an average annual increase in diame 
ter of one-half inch, instead of double this amount, as 
quoted recently by a prominent aboriculturist, 
who must have been dreaming, as our most rapid- 
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a rapid worker, but during the time that he was with 
us his health suffered and slowly and gradually de- 
clined, until the past year he seemed barely able to 
keep at his day's task. Two months ago he left our 
employment and went to Boston, where he took up 
composition instead of presswork, and I was struck 
upon seeing him four weeks later with the marked 
improvement in the color of his complexion and the 
brightness of his eye in so very short a time. He is 
a very temperate young man, of good habits, and the 
decline I speak of I am sure could not be attributed 
to outside excess. 

We have had other men, strong and healthy, with a 
good firm grip on their nerves, who would not decline 
in spirit and energy, but would get all nerved up at 
their work and get so irritated that they would fairly 
kick things around without seeming to know exactly 
what they were mad about. Another young man I 
recall was so sick at the stomach upon starting on 
the work that he could not stand up to the press and 
it has been an unfailing observation of mine that 
everyone who has worked at our presses has been af- 
fected in their health or their grip on their nerves, 
and I have wondered if it were not the electricity that 
had a great deal to do with it. One thing that has 
contributed to an affirmation of this thought is that 
the atmosphere always seems to be hot and surcharged 
induce a sort of feverish feeling about the 
temples, and whenever one approaches near to the 
belts the electrical attraction will pull at the hair and 
make it stand out straight in their direction. If one 
just pass near them in a hurry a prickly sensation will 
be felt on the skin of the hand as it swings past, and 
if the finger be held on the belt a stream of actual 
electrical fire or animal magnetism will shoot from the 
finger to the belt 

Another thing that has impressed me quite strongly 
was this: On two different occasions on a holiday I 
myself have been down to the office to run off some 
little card or something of a private nature for my 


80 as to 





JULY 30, 190g 





pursue it further, I shall be very grateful. | 
also like to know what the reason is that grinding by 
steam power heats corn, whereas grinding by water 
power does not. 

if there are any of your numerous readers who have 
interested in this subject of power | would be 
ALBERT W. Dennig, 


been 
giad to hear from them. 
Salem, Mass., July 20, 1904. 


The Accident 
The maiden ascent of the Barton airship, which Wag 
to have taken place early in the morning of July 4 
last, had to be abandoned, owing to an unfortunate 
accident which seriously injured the inventor. The 
gas bag was in course of inflation, the hydrogen fo 
which was being generated in the usual manner by the 
decomposition of sulphuric acid with iron. The inven. 
tor was examining one of the gas retorts, when ths 
cylinder suddenly exploded with terrific force. The 
inventor unfortunately received the full charge of the 
explosion in his face, his hair, eyebrows, and mug 
being completely burned away. Furthermore 
many steel splinters entered his eyes, completely bling 
ing him. Dr. Barton was conveyed to his home ong 
stretcher, and it was found upon examination that his 
injuries, especially to his eyes, were of a very severe 
nature. It was at first feared that his eyesight wag 
destroyed, but the steel splinters were successfully m 
moved. Although he is now progressing favorably, 
some uncertainty exists as to whether his sight wil] 
be affected, and it will be some weeks before he cay 
again superintend operations. The balloon fortunately 
was not injured by the concussion, and the work o 
inflation was continued. By the time the inventor i 
recovered, the airship will be in complete readines 
for the first ascent. 
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THE BERGER DISINFECTING LAMP. 
The object of the lamp that a Parisian inventor, 
named Berger, his introduced, is to produce a disinfec 
tion through the disengagement of formic aldehyée 
and ozone resulting from the combustion of reeti 











growing trees, the willow and cottonwood, do not 
come up to such a rating. 

In my yard I also have a walnut tree of about 
the same age and size of the youngest catalpa, 
which confirms my claim of the slow growth of 
the latter. My life has been spent in the States 
of Hlinois, Indiana, and Missouri, where these 
trees are indigenous, and when a boy | have smok- 
ed their pods until my tongue was blistered, but 
never saw one that would make a telegraph or 
telephone pole, as claimed by the above-mentioned 


authority, owing to the crookedness above the 
lower limbs. 
From these facts they can only be used for 


fence posts and railroad ties, as the slight varia- 
tion in the color of their grain does not fit them 
for natural finished woodwork. Now let us figure 
out the profits for growing them for these pur- 





poses. My fifty-one-year-old tree will make two 





fied alcohol, wood spirit, or a special product called 
ozoalcohol and containing essential oils distilled 
from labiate or myrtaceous plants. 

The lamp owes its wonderful properties toa 
mantle of secret composition. The lighting of it 
is accomplished very simply. A few drops of 
alcohol are sprinkled upon the mantle and ignited 
When the mantle becomes incandescent the flame 
is blown out. The incandescence is then kept up 
by means of alcohol supplied by the wick. 

The inventor recommends his apparatus for dis 
infecting and deodorizing apartments, and especial 
ly sick rooms. If the lamp disengages formie 
aldehyde and ozone, there could be nothing better; 
but does it not disengage also carbonic oxide, of 
at least carbonic acid? It seems difficult to bum 
a hydrocarbide without obtaining one at least of 
these gases, which are far from being hygiene. 
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railroad ties, worth forty cents each hewed and 
delivered, more than one-half of which is cover- 

ed by the cost of the labor, so my two catalpas, 

if used for that purpose, would net me about fifty cents. 
They might have been sold at ten cents each for six 
inch fence posts when twelve years old. 

You can grow these trees less than twenty feet apart, 
or one hundred to the acre, which in twelve years will 
bring you a total of ten dollars for fence posts. For 
railroad ties you can plant sixty trees to the acre, 
worth after eighteen years about eleven dollars. After 
liberal allowance for the limbs for fuel, anyone can 
see the same amount of land put in grain will pay a 
much greater net profit. 

About seventeen years ago an enterprising person 
planted twenty acres in catalpa trees in a most favor- 
able location on the Mississippi River bottom lands, 
about twelve miles north of Hannibal, Mo., adjoining 
our railroad. I have ridden by this fleld frequently, 
and watched this experiment with much interest. He 
has recently sold his trees for fence posts, the returns 
of which paid him a little more than his taxes. If he 
had planted in corn annually, he could have made two 
thousand dollars net profit. S. E. Worrett. 





Are Presemen Adected by Electricity from the 
Belts? 
To the Editor of the ScrentTiric AMERICAN: 

I have given a good deal of thought during the past 
few years to a subject which I have had the intention 
for some time past of writing to you about. We are 
engaged in the printing and publishing business, and 
we have @ pressroom in which electricity is the mo- 
tive power used. I have noted through a series of 
years the continual sapping of the nerve energy that 
seems to be in process among the young men who 
Operate the presses. — 

I have particularly in mind a young man who came 
to work for us about four years ago, at that time 
about twenty years of age, who worked with us for 
four years, and we considered him very dexterous and 


BERGER DISINFECTING LAMP. 


wife or myself, and my wife has come down with me 
for She has a highly sensitive nervous 
temperament. Both times she took a chair and came 
out to be near where | was at work. But both times 
she got up and went off to an adjoining proofreader’s 
room. Both times I urged that she come back and be 
near where I was, but she replied: “No; I think I'll 
Upon further urging she replied: “No; 


company. 


stay in here.” 


I don't like to sit out there.” I asked why, and she 
replied: “I don’t know why, but I don’t like it out 
there.” Having practically this same conversation 


with her both times, it made quite a strong impression 
on me. 

I do believe the power 
one’s nerves and health, but I know that 
where steam power is used there is very much the 
same electrical feeling to the atmosphere and the pul- 
leys have electrical attraction in the same way, but 
this makes me also think of a further fact that I am 
familiar with, though I do not know what the scien- 
tific explanation of it is. Corn ground in a grist mill 
that is run by steam will generate so much heat with- 
in itself or acquire the heat in some way from the 
machinery that it will burn and spoil itself, if left in 
large bulk after being ground; but corn ground in a 
water mill or mill run by water power will not heat 
itself or be affected in this way. 

These observations are enough to make me believe 
that there may be a great deal of difference in the 
healthfulness of different kinds of motive power. I 
would like to ask if it is a subject to which any atten- 
tion has ever been given, and if you are aware of any 
thing that has ever been written on the subject. | 
have already written to one or two prominent special- 
nervous but have not been 
find out that there is any literature on this subject in 
existence. If you can give me any information on 
the subject or any suggestions that will help me to 
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During the recent maneuvers between the sub 
marine flotilla and the battleship squadrons 
the British navy, some ingenious ruses were 

adopted by the former to mislead the latter, with 
One of the most successful was 
the building of an exact replica of the conning tower 
and a short length of the top of the submarine, d 
canvas material. This was painted the same color # 
the submarine, and was attached to the top of the 
craft. The submarine then traveled toward one @ 
the hostile vessels, and when within range and as coh 
spicuously as possible, the canvas structure was 
It immediately floated to the surface of the 
water. Directly the submarine had discarded the mock 
structure it sank again, and completely altering it 
course app.oached the vessel from another quartet 
The canvas «use being conspicuous immediately a 
tracted the warship’s attention, ard a severe fire wa 
directed upon it. While tnis firing was in progress 
the submarine arose again to the surface on the opp 
site side of the warship, and succeeded in launching 
a torpedo unobserved and at range. The ruse 
was therefore completely successful. The possibility 
of catching submarine boats in steel nets was agall 
shown, as recently described in the Screntivic A® 
ERICAN. The nets were of an improved type, large 
and considerably stronger than those previously em 
ployed. The experiment, however, proved again sue 
cessful, as the submarine after being caught in the 
net was so completely entangled that all its efforts 
to escape were futile. Several other novel attempt 
with other trapping and deceiving devices were carried 
out, but’ owing to their important nature the results 
obtained were maintained a strict secret by the Aé 
miralty. 


conspicuous success. 


leased. 


close 
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raed interesting experiments to demonstrate the 

rotation of the earth are to be carried out with mar 

bles ir the Pantheon at Paris. The marbles will # 
dropped from the cupola to the ground, and 

records of their deflections during their descent 
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WHAT THE LOSS OF THE PORT ARTHUR FLEET 
WOULD MEAN TO RUSSIA, 

In making a general statement of the relative 
strength of the navies of the world, it is necessary to 
define clearly the basis on which such estimate is made. 
Otherwise, the comparison is apt to be misleading. A 
few months ago the Bureau of Intelligence of the 
United States navy made some valuable comparisons, 
based upon its own invaluable sources of information, 
in one of which the navies were compared on the basis 
of the number and displacement of warships actually 
completed on January 1, 1904, and the other on the 
basis of the number and displacement both of the 
warships actually completed and of those under con- 
struction at that date. It should be noted that in these 
estimates no account is taken of gunboats and other 
vessels of less than 1,000 tons displacement, nor do they 
vessels, converted mer- 


include transports, dispatch 


chant vessels or yachts, or obsolete cruisers. Vessels, 


moreover, that are authorized, but upon which no 
actual work of construction has been done, are excluded 
from the comparison. 

At the outset, attention should be drawn to the fact 
that although the United States has a most liberal pro- 
gramme of construction in hand, the great delay in 
completing our ships causes us to make a relatively 
poor showing in a comparison of vessels actually com- 
pleted, the United States coming fifth on the list and 
below Russia and Germany. Furthermore, were the 
vessels which are now building for the various navies 
of the world completed, the United States would move 
up from fifth to third position, with Germany fourth 
and Russia fifth. About a month after the publication 
of these tables by the Bureau of Intelligence, the war 
between Russia and Japan opened with the loss of 
several vessels of the Russian navy, and such serious 
damage to others, that they must of necessity be de- 
ducted from the total available ships of the navy. This 
has been done by reckoning the battleship “Petropav- 
lovsk,” the cruisers “Variag”’ and “Boyarin,” the tor- 
pedo transport “Yenesei,” and the gunboat “Korietz” 
as hopelessly lost. If the battleships ‘“Czarevitch,” 
“Retvizan,” and “Pobieda,” and “Pallada,” 
which, after having been repaired sufficiently to become 
once more an active fleet, were to be destroyed either 
by the Russians their falling 
into Japanese hands, or by the Japanese in a sea fight, 
the subtraction of this tonnage of about 70,000 from 
the Russian total would cause Russia to drop from 
third to fourth position, Germany taking her plage in 
the relative standing of the navies as they now’ are. 
The same transposition has to be made in the table 
showing the comparative strength of the navies, were 
the ships that are now building completed, Germany 
coming fourth, or the United States, and 
Russia fifth. 

It would be mere guesswork to endeavor to modify 
the second comparison by the losses which may occur 
to both the Russians and Japanese before the war is 
ended. If the Baltic fleet should be sent out, and suc- 
ceed in raising the siege of Port Arthur, there might 
be a great naval engagement, attended with such a 
serious loss of Japanese ships, as would throw back 
the development of this, the youngest among the 
navies, for a full decade. On the other hand, if, as 
now begins to look possible, the Baltic fleet be not sent 
out, it is likely that Port Arthur and Vladivostock 
will be captured, and the whole Asiatic fleet of Russia 
destroyed or taken. If this should occur, it would in- 
volve the loss of the cream of the Russian navy, since 
for the past few years, the new Russian ships, as they 
have been completed, have been dispatched to the Far 
East. The total loss would include seven battleships, 
four armored cruisers, seven protected cruisers, and a 
few gunboats, making a total of about 170,000 tons. In 
this case the Russian total, if all ships now under 
construction were completed, would be about 388,875 
tons. She would still rank fifth in point of disp! 
ment, or about 60,000 tons larger than Italy, bui a long 
Way below the next nation, Germany. This, however, 
is mere speculation; and we have only changed the 
figures of the tables of the Bureau of Intelligence so 
far as they are actually affected by the war, to the ex- 
tent of including in the totals for Japan the two 
cruisers purthased from Chile, and by subtracting 
from the Russian totals the vessels known to be lost 
or seriously disabled. 
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RELATIVE STRENGTH IN WARSHIPS, JANUARY 1, 194. 
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Tol | If all ships now building were 
omay. | completed, 
ies i} 
Tons | Tons, 
1. Great Britain 1,516,040 1. Great Britain.. 1, 
2 France 576, 108 2. France.. 
4%. Germany... 387 S74 13. United States. .| 
4. Russia. 7 346,458 4. Germany........ 
& United Statex 4 15, Ktussia. } 
© Italy... 25S. SIN i ees 
7. Japan ws 245, 596 ae UES s Séeewaias 





The engravings on the front page of this issue 
represent the comparative strength of the navies of 
the world, were all the ships now under construction 
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completed. Each navy is represented by a typical 
battleship of that navy, the size of the battleships cor- 
responding to the relative strength of the navies. In 
each case the basis of comparison is a battleship repre- 
senting by its size the total tonnage of vessels built 
and building for Great Britain, namely, 1,867,250 tons. 
In the upper engraving the vessels are imposed one 
above the other in order of their size, and in the lower 
engraving they are shown bow on. The next largest 
total to that of Great Britain is that of France, 755,757 
tons; then comes the United States with 616,275 tons; 
Germany, with 505,619 tons; Russia, 488,732 tons; 
Italy, 329,257 tons; and Japan, with 253,681 tons. 

Of course, it must be understood that these figures 
are a guide to the future standing of the navies of the 
world, say in four or five years from the present time, 
only if we suppose that the relative rate of building 
an the relative liberality of appropriations for new 
construction remain the same. Thus, if our own con- 
tractors are as slow in completing ships as they have 
been in the past, where construction has lagged from 
one to three years behind contract dates, we might find 
ourselves in the fourth instead of the third position; 
and, therefore, the value of the flattering estimate of 
our future naval standing, shown by these tables, will 
be dependent very largely upon considerable increase 
in the punctuality with which contracts for naval ships 
are completed. 

i 





An Interesting Utilization of the Cooper Hewltt 
Light, 

A series of remarkable moving pictures has been 
recently secured at the plant of a prominent Pittsburg 
machine company by the American Mutoscope and Bio- 
graph Company wifi the aid of the Cooper Hewitt 
light. These pictures were taken for exhibition in St. 
Louis in the private auditorium of the company on the 
Fair grounds. When “moving pictures” of the Jeffries- 
Sharkey heavyweight contest at Coney Island were 
taken the scene was an arena interior. The ring was 
cut down to 20 feet, and 400 are lamps were strung 
above it, the heat from which caused the combatarts 
much disconifort. In several of the pictures in ques- 
tion the entire length of a quarter-mile aisle is shown, 
and at no time were more than sixty-four of the mer- 
cury vapor tubes used. The camera was placed on a 
platform fifteen feet from the ground, suspended from 
an electric traveling crane. The crane was moved 
slowly down the long aisle about 50 feet in the rear 
of the Cooper Hewitt tamps, the latter being also sus- 
pended from a traveling crane moving at equal specd. 
So far as possible in the taking of these pictures, any 
sunlight through the glass skylights of shops was 
taken advantage of, but it is not safe to depend very 
much upon the help of the sun in’a moving picture 
which is four or five minutes in the taking. The sixty- 
four lamp tubes were hung in sets of eight, in eight 
frames. They required only 30 to 40 kilowatts, or 
about one-fifth of the energy consumed by the four 
hundred arc lamps referred to above. The camera 
made fifteen exposures a second, or nine hundred to 
the minute. Among the more interesting pictures are 
the welding of a ten-foot ring for an electric generator, 
the railway motor aisle, the forging of a ten-ton steel 
crank-shaft by a thirty-ton steam hammer, one of the 
eight main quarter-mile aisles devoted to the construc- 
tion of big power types and a six-minute view of em- 
ployes leaving one of the shops in East Pittsburg. 
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Death of Dr. Isaac Roberts, 

Dr. Isaac Roberts, well known as a geologist and 
astronomer, died at Crowborough, England, July: 18. 

The original investigations of Dr. Roberts in the do- 
main of astronomy have added largely to man’s knowl- 
edge of the stars, clusters, nebula, and the structure 
of the univer 
I | oral ‘ oO r of selenes was con 
ferred upon him by the Univer Dublin in 1892 
In 1895 he was gold medal of the Royal 
Astronomical Society, on the council of which he 
had served for several years. He bore the titles of 
Fellow of the Royal Society, Feliow of the Royal As- 
tronomical Society, and Fellow of the Geological So- 
ciety. 

Since 1890 his investigations had been continued 
at his observatory at Starfield. Two quarto volumes 
of his “Photographs of Stars,” “Star Clusters,” and 
“Nebule,” with scientific deductions founded upon 
them, were published in 1893 and 19090. 
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Experiments have begun at the United States prov 
ing ground, Indian Head, with several kinds of smoke 
less powder. The preference tiius far seems to be for 
the macaroni-shaped powder, which comes in strip 
rather than for the flat powder. An endeavor wil! be 
.oade to find a satisfactory ammunition bag, possibly 
of smokeless powder cloth and twice as long as the 
present bag. If smokeless powder can be made with 
success in 40-inch strips the larger-sized bag will be 
adopted for use in the navy. The advantage of this 





will be that only two bags, instead of four, will have to 
be inserted in the gun, and thus the rapidity of fire can 
be increased. 
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Electrical Notes. 


The Neu-Catrice lamp was introduced to the notice 
of the mining fraternity at a recent meeting of the 
Institution of Mining Engineers. It has small. ac- 
cumulators, two cells in all, and the electrolyte is con- 
tained in such a way that the lamp can be held in any 
position without spilling the fluid. Small charging 
plugs are provided, and the lamp can only be lighted 
when a small shutter—connected with the switch— 
is closed and the charging plug withdrawn, In one 
size the whole apparatus weighs rather leas than 4 
pounds, and gives 0.8 candle power for 11 hours; a 
larger size weighs 5 pounds, and gives 1 candle power 
for 15 hours. A special charging table is ysed, on 
which the lamps—connected in series—are charged 
daily by the colliery dynamo. The cost of mainten- 
ance has been found, at the Bruay collieries, to amount 
to one halfpenny per lamp per diem. The total work- 
ing cost of electric mining lamps has been found to 
be seventy-five cents per lamp per annum more than that 
of the ordinary oil lamp; but this does not seer to be 
a high price to pay as an insurance against explosion 
in mines, more especially in cases where the atmos- 
phere is dangerous.—Electrical Magazine, 


A new kind of microphone was recently described 
by the inventor, M. Tariel, before the French Physicai 
Society. The novel feature of the instrument is the 
special way of preparing the carbon grains and other 
similar bodies. After taking carbon plates nly 0.15 
to 0.2 millimeter in thickness, having a perfectly piano 
and polished surface, and breaking them by hand into 
small pieces, the fragments are passed through a sieve, 
the meshes of which can be traversed only by particles 
of less than 1 millimeter. This powder is introduced 
into a microphone, arranged as follows: A movatle 
electrode, constituted by a carbon plate of the samo 
thickness as the particles, is connected with one of 
the terminals of the telephone line, while the other 
electrode is formed of a carbon block in the neighbor- 
hood of which the particles are placed; this electrode 
is arranged on a thin carbon plate, to which the other 





wire of the line is connected, The distance separating — 


the electrode is just 1-10 millimeter, the whole being 
solidly fixed in a ebonite box. The following merits 
are claimed for this new device: On account of the 
great number of contacts between the plane and light 
particles used, the apparatus is highly sensitive. The 
vibrating surface is diminished as compared with 
other types of microphone, and there are no insulating 
bodies retarding the vibrations between the two elec- 
trodes, such as felt, wool, etc. There are further no 
polarization phenomena, and the apparatus will not 
give rise to the production of electric ares. It will 
finally be possible to construct microphones of smaller 
weight, smaller dimensions, and at the same time of 
a sensitiveness at least identical with that of other 
types of apparatus. When connecting with this micro- 
phone a small receiver, the terminal of which is intro- 


duced into the hearing circuit, a complete microtele-— 


phonic apparatus of the minimal weight of 27 
gramme 1s Obtained, which can be hell to the ear by 
means of a spring. 








The Current Supplement, 


The current SuprLemMeNnt, No. 1491, opens with a 
copiously illustrated article on modern coal-hoisting 
apparatus. Prof. H. L. Callendar describes some in- 
structive experiments on an air-cooled petrol motor. 
Scientific experiments on this type of engine have been 
comparatively few, for which reason Prof. Callendar’s 
work is all the more valuable. Mr. Richard K. Meade 
exposes the fallacy of the tests ordinarily applied to 
Portland cement In an interesting article entitled: 
“Striking Objects Found at Carthage,” the Paris cor- 
respondent of the Scieytivic AMERICAN describes some 
noteworthy archeological discoveries. The N-rays are 
again made the subject of some discussion. It will be 
remembered that Dr. H: W. Wiley, of the United States 
Department of Agriculture, some time ago began a 
series of elaborate experiments, for the purpose of de- 
termining the effect of well-known preservatives upon 
fcod, among them borax. The experiments have now 
been concluded. A digest of Dr. Wiley’s report is 
published in the current ScprLement,, and will doubt- 
considerable interest. Mr. Emile 
Guarini begins a series of articles on the electro- 
metallurgy of steel, which may well be considered a 
entire subject. Al- 
is unillustrated, the 


less be read with 


most exhaustive review of the 


though the present installment 


articles that will follow ceptionally well ids 
trated with diagram raphs. The Paris 
correspondent of the $ \uertoan continues 
his technical description the racing cars in the 


Gordon Bennett Cup Race, describing In this Install 
ment the Mors car, the Belgian Pipe car, and Mr. 
Edge’s Napler car. 
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ELECTROSTATIO ILLUMINATIONS: INTERESTING EX- 
PERIMENTS FOR THE INDUCTION MACHINE. 
BY HOWARD B. DAILEY. 

Among the multitude of attractive experimental pos 
sibilities suggested by high-tension electricity, there 
is no class of phenomena susceptible of more interest 
ing treatment, or in whose development lies fairer 
promise of gratifying result from simple apparatus, 
than the beautiful luminous effects of the static dis 
charge over interrupted conductors. A certain few 
pleasing experiments of this character have long 
formed a familiar subject of illustration in most of 
the older works on physics; however, very little recent 
effort toward any amplification of these beautiful 
effects has been made. 

Ordinarily, in such experiments the conductor re 
mains at rest, its cut spaces illumined by the electric 
discharge, the value of the result as a spectacle depend 
ing upon.the necessarily limited disposition that can 
be made of the luminous conductor; but by arranging 
the latter to be kept in rapid motion, so as to call 
into play the phenomenon of persistence of vision, this 
form of experiment becomes at once susceptive of some 
exceedingly fine adaptations 

To those having at hand a good static machine the 
illumination of such objects as wine glasses, vases, 
lamp chimneys or any symmetrical! glass object of this 
sort becomes easy, and constitutes one of the most 
beautiful of all the varied line of possible visual effects 
Fig. 1 suggests the method of arranging such articles 
for tiumination. in the example illustrated a large 
goblet of thin glass is held by three small screws upon 
a revolving platform having upon its under side a 
small grooved pulley which is belted for moderately 
rapid rotation to a suitable hand wheel. A single nar 
row strip of tinfoil, 1-16 of an inch wide, is cemented 
over the glass with thick shellac varnish as follows 
Starting under the goblet at the spindle of the whirl 
ing table, with 
which it makes 
contact, the 
strip proceeds to 
the edge of the 
foot of the glass, 
which it follows 
for perhaps an 
inch; thence in 
a curved line 
across the base 


to the stem, 
which it ascends 
in a_ straight 


path; then, over 
the bow! of the 
goblet in a 
somewhat sinu 
ous course to 
the upper rim, 
after following 
which for about 
one-third its cir 
cumference it 
descends upon 
the inside, and 
terminates in 
the center at the 
bottom. All that 
portion of the tinfoil on the outside and along the 
upper rim is divided every eighth of an inch with a 
knife point, those parts within and under the goblet 
being left intact. The divisions should be carefully 
gone over and examined to see that they are all per 
fect and of sufficient width to insure a good bright 
spark at each break when the current from a Wims 
hurst machine is passed through the foil. 
Current is led into the strip through binding 
posts attached respectively to the supporting 
apindie of the whirling table, and to the foot 
of a vertical conducting standard formed of 
brass tubing, rising from the base of the ap- 
paratus at some distance from the goblet. The 
curved upper part of the standard, formed of 
thick wire, is made removable to allow of 
changing the object to be exhibited, one end 
fitting imto the brass tube, the other ter- 
minating in a fine, straight, stiff wire that ex- 
tends down inside of the goblet, nearly touch- 
ing the end of the tinfoil strip. A piece of 
glass tubing covers the lower part of the 
standard for purposes of insulation. When 
the glass is whirled rapidly with the static 
discharge passing over it in a darkened room, 
—the effect is one of exceeding beauty. Sur- 
rounding objects and even the substance of 
the goblet itself are invisible. Nothing is 
seem but the brilliantly luminous strip, multi- 
plied many times by persistence of vision, and 
seeming to cover the whole glass at once, 
studding it most beautifully alt over with in- 
numerable jewels, of sparkling light. Some 





Fig. 2.—LUMINOUS GOBLET. 


idea of the genera! aspect of the experiment 
may be gained from the second illustration. 
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The ornamental irregularity seen around the peri- 
phery of the foot of the goblet is obtained by cutting 
out of that portion of the tinfoil following the edge a 
section about % of an inch long, producing at this 
point a spark longer and brighter than the others. The 
same might be done with the upper rim if desired. 
Should it be desirable to produce these results on a 





Fig. 3.—DIAGRAM SHOWING APPARATUS EMPLOYED. 
larger seale, such objects as fish globes, show domes, 
large bottles, etc., may be used, the style of decoration 
being capable of considerable variation through the 
disposal of the luminous strip 

One of the finest of luminous %Sptical effects with 
which persistence of vision has to do is that known as 
“Gassiot’s wheel,” produced by the rotation of a single 
Geissler tube. Owing, however, to the fragility and 
expensiveness of Geissler tubes and the difficulty of 
mounting them safely for rotation, the spectacle is 
rarely exhibited. A beautiful modification of this ex- 
periment, utilizing the interrupted conductor, and hav- 
ing the advantage of simplicity and substantialness, 
will be understood from Fig. 3. A thin, smooth, well- 
shellaced board, B, 24 inches long, is mounted at its 
middle on a metallic shaft so as to be capable of rapid 
rotation edgewise. On the back of the board at each 
end are screwed two small plates of sheet brass to 
which is soldered, in such a manner as to be concentric 
with the shaft, a ring, R, of stiff wire, about equal in 
diameter to the length of the board. A narrow tinfoil 
conductor, F, divided at %-inch intervals, is laid on 
one half the board in some fanciful shape, insulating 
with thick, transparent mica wherever the foil crosses 
or returns upon itself. The ends of the strip make 
contact with the shaft and ring respectively. From the 
opposite poles, ’ and P’, of an influence machine wires 
are run, one direct to the shaft and the other through 
an adjustable spark gap to a stationary spring, 8, of 
thin leaf copper, or a smal! tinsel brush, bearing lightly 
against R. When the board is whirled in the dark 
with the static discharge in action, there appears a 
magnificent, brilliant, many-armed star of generous 
size. The original of the photograph, Fig. 4, produced 
in this manner with a large generator, was over three 
feet across. Exquisite color effects may be secured by 
placing over different portions of the luminous con 
ductor pieces of mica stained thickly with transparent 
water colors, such as are used for coloring lantern 
The speed of rotation for the 
above experiments should approximate 450 turns per 
minute to insure good persistetice effects 

The spark fulfills an important function in all inter- 


slides, photographs, etc 





Fig. 1—GOBLET MOUNTED FOR ILLUMINATION, 


Juty 30, 1902, 
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rupted conductor experiments, especially those in 
which the conductor is to be rotated. Evidently, in 
the latter class, the spark discharge from the influence 
machine must occur at regular time intervals, or the 
elements of the luminous figure will not appear evenly 
spaced. The gap operates to effect the necessary 
steadiness of discharge, besides adding greatly to its 
brilliancy. It also increases materially the power of 
the generator to overcome a given resistance. Through 
its use, in conjunction with the two small Leyden jars 
of a medium-sized Wimshurst machine, the writer has 
been able to send with ease an apparently continuous 
discharge entirely aroufd a room fifteen feet square 
over a tinfoil conductor divided every two inches, the 
same being shellaced directly on to the wall paper 
near the ceiling, the latter also carrying as a center- 
piece a large circle, similarly made, over four feet in 
diameter. To an observer seeing it for the first time, 
this effect is novel and surprising. The whole atmos- 
phere seems aglow with a subdued, mist-like radiance— 
pale, shimmering, and weird. The gap should be ar- 
ranged between two large, rounded surfaces, such as 
smooth metal or foil-covered wooden balls, 244 inches 
or more in diameter, one of them on a sliding rod for 
adjustment. 
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Acid-proof Rubber Goods, 

Dr. C. O. Weber says, in the India Rubber Journal, 
that pure vulcanized rubber is very little acted upop 
by acids; the less pure the smaller the capability of 
the rubber to absorb aqueous liquids. It is well known 
that Para rubber on prolonged immersion in water 
will eventually be found to have absorbed from 24 to 
28 per cent of water. On testing different brands of 
rubber in this respect, it is soon found that they ex- 
hibit great differences in their capability of absorbing 
water, and it is also found that this variation very 


closely follows the percentage of resinous matter con- 
This should not, how- 
ever, be taken to amount to a recommendation to use, 
in the manufacture of acid-proof goods, resinous, low- 


tained in the various brands. 





Fig. 4.—COLORED ELECTRIC STAR PRODUCED WITH 
INTERRUPTED CONDUCTOR. 


class rubbers only. This would in so far be a mistake, 
as the rubber substance proper of the low-class rubbers 
is itself much more readily affected by the above-named 
acids than the high-class rubbers, notably Para. But 
this observation of the decreased capability of low- 
grade rubbers to absorb water clearly indicates the 
line to be followed in the production of acid-proof 
goods. It will, indeed, be found that mixings 
of Para with resins show a very much de- 
creased capability of water absorption, but 
there are, as a matter of fact, several sub- 
stances which prove far more efficient in this 
respect ‘than the resins and which at the 
same time are less objectionable for com- 
pounding purposes than the latter. These 
substances are paraffin wax, ceresin, mixtures 
of paraffin wax and heavy mineral oils, and, 
better still, the products obtainable by treat- 
ing paraffin wax with sulphur. 





a 4 Oe 
Cold Storage of Apples, 

The conditions under which the prolonged 
storage of apples may be successfully carried 
out has been studied during the past two 
years by the United States Department of 
Agriculture, and the cold storage of apples 
has now made this fruit available practically 
the whole year round. Several hundred dif- 
ferent varieties were stored in order to make 
the tests. It appears that there is no diffi- 
culty whatever in storing apples in the aut- 
umn and keeping them until lk» in the fol- 
lowing spring. All that is apparently neces- 
sary is to keep an equable temperature; just 
about freezing point is the most satisfactory. 


| 
| 
: 
. 


fiat nan tpn ecictasl iiaane naw 

































Jury 30, 1904. 


THE WORK OF A WESTERN CYCLONE. 


BY DAY ALLEN WILLEY. 


The wind storms which so frequently pass over 


yarious parts of the West in the form of cyclones 
or tornadoes have produced some curious results in 
damaging structures, but it is a question if any disas 
ter of this kind has ever left more remarkable wrecks 
jn its path than that from which the town of St. 
Charles, Minn., suffered St. Charles is located in 
Winona County in the extreme southeastern portion 
of the State, about twenty miles from Rochester and 


Building Containing the Dentist’s Office 
the Dentist. 
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rapidly-rising temperature, while it was noticed that 
the barometer was falling with equal rapidity. The 
atmosphere became so “thick,” to use the expression 
of an eye-witness, that the sun was completely ob- 
scured by noon, and the town was enshrouded in dark- 
ness as dense as if it were midnight. 

It was calculated that the cyclone which developed 
did not last over one minute, being followed by vivid 
flashes of lightning which accompanied a hail storm, 
then a heavy rain. The entire disturbance, however, 
did not last over five minutes, when the clouds dis- 


The Room on the Right was Occupied by 
He was Thrown Through the Wall at the Left and Killed. 


Wreck of the Furniture Factory. 


= —— 


Scene at the Railway Station, Showing the Ruins of the Depot and What is Left of the Grain Elevator. 


near the Mississippi River. It is a typical northwest 
ern community, having about 1.500 population. It is 
the Market for a rather extensive farming region, and 
in addition to storehouses, includes a grain elevator, 
“; flouring mill, a furniture factory, and several other 
Industries, Nearly all of the stores were built of 
brick, 48 Well as the schoolhouse, which was the most 
substantial structure in the town 

The day of the disaster was clear and sunny until 
about 10 O'clock in the forenoon. when light clouds 
began to obscure the sun. The mercury indicated a 


THE WORK OF A WESTERN CYCLONE. 


appeared,.the rest of the day being as bright and 
clear as before the disaster. 

So wide was the track of the cyclone, that every 
building in the community but three suffered more or 
less from its violence, although there are about two 
hundred structures in the town. While several of the 
smaller dwellings were leveled to the ground, many 
of the other buildings were left standing in various 
conditions, although the walls of most of them were 
so weakened as to require rebuilding. The public 


scheolhouse, as will be seen by the illustration, com- 


prised a main building with two side wings, a small 
addition in front and a diagonal addition in the rear. 
The brick walls were reinforced with heavy stone at 
the corners, while the roof was of metal. Every pane 
of glass in the main portion was demolished with the 
exception of two. A portion of the roof was com- 
pletely lifted off, one sheet of metal being blown 
against a small tree with such force as literally to cut 
the trunk in two. Fortunately the school children 
were at their homes at lunch, and no one was injured 
in the building. One of the upper floors of the school 


An Upturned Dwelling. 


The Flouring Mill Lifted Off Its Foundation, 


rear portion, and the 
floor 


was actually blown out of the 


furniture with it, but the rooms on the lower 


were but | 


On the dentist 


" n tree Mr C,eorge } on, a 
building 


when 


had an office cond story f a frame 
It ig stated that he wa working i itient 


the cyclone struck the town illustration 
shows, the front wal! of the 
ing was ripped off. The wind current actually 
the two men through the side of the building 


the dentist and severely injuring the patient 


upper portion of the build 
forced 
killing 

The 










hole through which they were thrown is shown at the 
left of the picture. Near by stood a furniture ware- 
house, having front and side walls of brick, while the 
beams. The 
most of 
and 


were supported by heavy wooden 
warehouse was practically 
ite contents, including 
other furniture, ruined. 
stored five hundred 
the storm was spent in this portion of the warehouse, 
for every chair was actually blown out of it, some of 
hundred feet away. Nearly 


floors 
and 
bureaus, 


demolished, 
beds, mattresses, 
In one of the apartments was 
the force of 


chairs. Apparently 


them being found several 
all of the chairs were more or less broken. 

The elevator was located near the track of the rail- 
rbad, adjacent to the depot. It was substantially built, 
having a framework of dovetailed timbers covered on 
the outside with heavy planking. It was nearly filled 
with grain awaiting shipment, and at the time of the 
disaster, several cars were being loaded. In spite of 
its heavy contents, which acted as so much ballast, 
the sides of the elevator formed such resistance to the 
force of the wind that it was moved about twenty feet 
from its foundation and the top blown off. The down- 
ward suction of the air current apparently produced a 
centrifugal motion inside, which removed most of the 
grain, some of it being found afterward a mile away. 
A train of about twenty box and flat cars stood on a 
siding near the station. One of the box cars, which 
was loaded with flour, was lifted from the rails, 
crushed like an eggshell, and the flour spread over an 
area of several hundred feet, the ground appearing 
ae if covered with snow. Near the carload of flour was 
coupled a flat car loaded with lum- 
ber, every piece of which was blown 
off. The depot was reduced to a 
mere mass of wreckage, which can 
be seen in the illustration in front 
of the elevator 

Next to the the 
flour-mili referred to was the larg 
est structure in the town. It was 
built of wood, with gable roof sur 
mounted by a cupola, and formed a 
target for the missiles of various 
kinds blown through the air. Pieces 
of wood varying from planks a foot 
in width and an inch tn thickness 
to mere splinters, stuck in the sides 
and roof. Strange to say, the mill 
itself was but little damaged, al 
though it is almost a total loss, for 
the reason that it was lifted up and 
carried nearly fifty feet from its 
foundation, and could not be re 
placed. In a number of instances 
two-story dwellings were lifted and 
thrown on their sides, and in one 
case a house was literally forced to 
turn a haif somersault, as an ath- 
lete would say, being found lying 
on the roof timbers, the roof itself 
having been crushed in 

Considering the damage done by 
the storm, the loss of life was re 
markably small. Nine 
were killed, while four were fatally 
injured, but a number of 
escaped death and injury almost mi 


schoolhouse, 


persons 


people 


raculously. Mrs. L. Sheridan re- 
sided on the second floor of a 
building on the main street. The 


was sitting in 
The front 


lower part was used as a store. She 
the front room when the cyclone came up 
wall was torn away from the building from 
tion to roof, leaving the roof and floors without any 
support on the side damaged. Mrs. Sheridan had the 
presence of mind to rush down stairs and out of the 
building just in time to escape being caught in its 
ruins, for the rest of the structure fell a moment after- 
ward. A Mrs. Drew and two children were in their 
home—a frame dwelling two and a half stories high. 
The house was carried a distance of seventy-five feet, 
as verified by measurements made after the disaster, 
but none of the inmates was injured, although they 
were thrown to the floor of the room in which they 
were sitting. The roof of the house was torn off and 
lodged in a grove several hundred feet distant. 
The direction of the cyclone was such that a remark- 
ably large number of stores and residences were dam- 
aged by the front walls being torn off, most of them 
collapsing as a result ‘of the injury. One of the larger 
dwellings, owned by Christopher Lorensen, was left 
unharmed by the cyclone itself. About five hundred 
feet from it, however, stood a smal! shed built of 
heavy planks surrounding a well. This was thrown 
against the side of the Lorensen house with such force 
that it passed through the outer wall of boards and 
the lath and plaster which lined the interior, not stop- 
ping until it had struck the opposite wall, and partly 
breaking through ft. 

This was one of the numerous freaks of the cyclone. 
In another instance 4 case containing about twenty 
bottles of mineral water was blown out of a saloon 


founda 
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into the basement of a building across the street, and 
when picked up but two bottles were found broken. 
When the work of rescuing the victims began, the peo- 
ple who hurried to the ruins were attracted to one 
spot by the howling of a dog, which they found alive 
although buried under a pile of brick and timbers, the 
timbers lying in such a way as to keep the weight 
from the animal. It was clasped tightly in the arms 
of its owner, who had evidently met instant death, 
being crushed by the timber which had saved the 
dog’s life. 

Probably the enormous force of the air current was 
more strikingly displayed by its effect on the opera 
house than even in the wreckage of the town. This 
was also built of wood, the sides being. inclosed with thin 
clapboards nailed upon scantling. Although it was 
directly In the patheof the cyclone, the principal dam- 
age done to the building was by pieces of wood in 
various forms, which were hurled through the air. A 
score of such missiles as strips of planking two inches 
in thickness, boards, and limbs of trees were found 
sticking out the side exposed to the storm, like arrows 
driven into a target. 

A SECTION OF THE HUDSON RIVER TUNNEL AT THE 
WORLD'S FAIR. 

BY THE #T. LOUIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

The exhibit of the Pennsylvania Railroad Company 
at St. Louis includes an actual section of the Pennsyl- 
vania Tunnel that is being built beneath the Hudson 
River. When the Fair is over, this section will be 











A Section of the Pennsylvania Hudson River Tunnel at the World’s Fair, With Section of Day 
Coach Inside. 


taken down, and ultimately it will be built into place 
in the The section is made up of eight 
complete rings, each 2 feet. 6 inches long, making a 
total length of 20 feet. Through the bottom of the 
shell project two of the cylindrical cast-iron piles, and 
upon them is supported a section of the track floor- 
beams and stringers, with the ties and rails and third 
rail in position. The piles are to pass through the 
floor with a sliding fit. They will be carried, every- 
where, down to rock, and consequently the load of the 
moving trains will be carried directly by the stringers 
as a bridge and by the piles as bridge piers, none of 
the shock or vibrations of the trains coming upon the 
tunnel tube, which will act merely as a protecting 
envelope for the trains. 

The interior of the shell is lined with concrete, and 
a mass of the same material is formed at the sides of 
the tunnel up to the level of the car windows, thus 
providing two footpaths, along which passengers may 
walk in case of a breakdown of the train. The man 
in the photograph shows that there is ample room for 
this promenade. 

Within the concrete mass are embedded the electric 
conduits. One of the block signals is shown adjacent 
to the man above referred to 

The interior of the tunnel is filled by a full-sized 
section of a first-class day coach of the Pennsylvania 
standard size, and in fact the whole exhibit is com- 
plete in every respect to the smallest detail. 

In passing below the North River, it will be neces- 
sary, in order to avoid going to a depth which would 
involve heavy grades that would be expensive to oper- ¢ 


river mud. 
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ate, to carry the tunnel through a river mud and sit 
that are of such consistency that the question of the 
stability and perfect alignment of the tunnel callg for 
special study. Although the silt is sufficiently firm to 
preserve the tunnel itself in perfect alignment, it was 
considered by Mr. Jacobs that provision should be 
made for carrying the moving train loads independ. 
ently of the tunnel shell. It was considered that ig 
the heavy Pullman trains, weighing with their loco- 
motives as much as 600 to 700 tons, were allowed to 
bear directly upon the shell of the tunnel, their weight 
and impact might produce a settlement and set up 
bending stresses that would result in fracture and 
leakage. The problem will be solved by driving a 
line of very massive cast-iron screw piles through the 
floor of the tubes, at 15-foot intervals, with their heads 
projecting within the tubes, and capping the piles with 
a system of heavy transverse girders and longitudinal] 
stringers, upon which the track rails will be laid. The 
heavy load and severe impacts of the trains will thus 
be received by the piles, and should there be any slight 
settlement of the piles under load, the movement 
would affect the which would serve their 
proper purpose as an envelope for the protection of the 
trains. The piles will be driven either to rock or toa 
bearing capable of sustaining a predetermined load. 
Of the 24,049 feet of cast-iron single-track tunnel, 12, 
174 feet will be reinforced with screw piles. 


not tubes, 
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Does Body Make Brain? 
number of the Contemporary Review 
appears a forcible and suggestive 
paper on “Play as an Education,” 
by Woods Hutchinson. His chief 
contention is that the progress of 
investigation in the field of psycho 
continues more and more 
decidedly to that the or- 
ganization of the brain is bound up 
so closely with muscular activities 
that no educational scheme can be 
rightly based on a plan which does 
not take full cognizance of this 
fact. In the hydra the nervous 
organization consists simply af 
fibers which assist in securing food; 
there is no brain. In the starfish, 
the brain, if brain it can be called, 
is only a double ring of nerves 
about the mouth. As we ascend 
the scale of animal life we find sim- 
ilar rings about the nose and eye 
The locus of these rings determines 
the capital of the body-state, and 
all the rest of the territory includ- 
ed in the area of the animal hastens 
to get a representation there. Such 
is the genesis of the brain. If 
these observations be sound, it may 
be inferred that the more complex 
and delicate the muscular life, the 
more complex and delicate will be 
the structure of the brain and the 
greater its intellectual power. 
This conclusion is supported by @ 
study of the play of animals. The 
simplest organisms have no period 
of play. The frog has no play time. 
Birds have little. In this respect 
dogs and cats are their superiors in 
a degree commensurate with their superior intelli- 
While the child plays he is organizing his 
brain; it is growing; he is gaining the power which in 
after years will enable him successfully to cope with 
situations demanding a well-trained mind. The lesson 
which lurks in this conclusion for teachers and school 
authorities may be condensed into a phrase: Shorter 
hours of study, and public school playgrounds every- 
where. The latter should be under school supervision 
and showld be recognized as an integral factor in edt 
cation, not merely tolerated as a necessary evil or re 
garded as a side-issue. Athletics should likewise be 
cordially recognized as an essential part and force in 
the curriculum. 


In a recent 


physics 
indicate 


gence. 
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Ancient Fluorspar Mine, 

The Blue John mine, at Castleton, Derbyshire, is 
famous for its beautiful fluorspar. Antiquaries have 
established the that this spar 
was known to the Romans, who found it probably while 
working the hills for lead. Anything that did not 
contain lead, the Romans threw to one side as worth 
less; am@ thus it was that quite recently, in a tunnel 
communicating with a shaft the ancient 
adventurers, the proprietors of the mine found one of 
the biggest and finest specimens of the rare mineral 
ever seen—a mass that ltad been placed there by the 


fact the occurrence of 


made by 


Romans nearly 2,000 years ago. The largest vase ever 
made from fluorspar is in the Chatsworth sculpture 
gallery, but it is said the lump just found might be 


worked into one io rival even that of the Duke @ 2 


Devonshire.—Eng. and Mining Journal. 
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A TRAPDOOR SPIDER. 
BY ©. E, HUTCHINSON. 

In many parts of California may be found in great 
numbers nests of the large trapdoor spider, Bothriocyr- 
tum californicum.* The plow has been very destruct- 
ive of these, but the writer once estimated that, in a 
certain locality long untilled, there were in a single 
acre as many nests of large size as there were square 
yards, while the very small ones, detected with diffi- 
culty, were far more numerous. Any but a close ob- 
server might walk over fields where these are com- 
mon without observing a single abode, so perfectly 
does the door simulate the ground surface, especially 
when rains are frequent, as the door then becomes com- 
pletely covered with growing vegetation like that 
about it. 

Specimens of the nests—the upper part, including 
the door—are familiar objects in the shops of curio 
dealers, where they are offered for sale aiong with 
their stuffed and distorted builders 

Not of less interest than the nest is the life history 
of its maker. It lives much longer than spiders be- 
longing to most other genera. One year after hatching 
it measures scarcely 3-16 of an inch in length, ex- 
clusive of limbs, while an adult measures 14 inches. 

By measuring the yearly growth of immature spi- 
ders, of various sizes, that were kept under surveil- 
lance for that purpose tor three years, it was found 
that ten or fifteen years are required for them to reach 
maturity. After that the spider's life is problematic; 
but several spiders known to have been adults three 
years ago are still relatively active. Bearing in mind 
its very peculiar life, which is one of little action, it 
is not unreasonable to believe that it may live more 
than twenty years, all 
told. 

More wonderful than 
its longevity is the fact 
that during its entire 
life, exclusive of the 
few months passed 
within the nest of the 
mother spider, it main- 
tains but a single home, 
a tunnel in the ground, 
of its own digging, 
widening and deepen- 
ing it as its own 
growth requires It 
will suffer from flood, 
famine, and devasta- 
tion rather than aban- 
den the home of its first choice. Without a knowledge 
of its habits, the significance of various layers of silk 
upon the underside of the door of its home is not ap- 
parent. The layers, which resemble thin white paper, 
are closely united, but may be separated with care. 
They are made one at a time, a single layer covering 
the entire underside of the door at the time the layer 
is fabricated. Once each year during the growth of 
the spider, the door, composed of earth and silk, is en- 
larged by adding wet earth to its free edge, after which 
a new layer of silk is applied, extending over the new 
as well as over the old part. As many as six or eight 
layers may be removed from an old door, but seldom 
more than that number, as the older ones disappear 
by process of decay. 

When the door is removed, the spider makes a new 
one having a single covering. Other layers are sub- 
sequently added, even in the case of an adult, but in 
the latter instance the successive coverings lie wholly 
one upon another, not being separated at their edges 
by earth, as 
the full-grown 
spider has no 
occasion to re- 
enlarge its 
door. 

The  opera- 
tion of making 
the door is an 
interesting 
one, and the 
entire process 
may be  ob- 
served without 
inc onveni- 
ence by plac- 
ing a spider in 
a@ box of wet 
earth. The 
hinge-bear- 
ing edge of the 
docr is _per- 
fectly straight 
upon the upper side, as is also that part of the tun- 
Nel’s edge to which it is joined. Against a central 
point on the straight edge of the tunnel’s rim the 

















An Adult Spider. 


spider first presses a small particle of mud. Being 
Wet it adheres readily, which allows the artisan to 


eS r i a 
* For the name of this spider, lam indebted to Nathan Bunks, Wasn- 


ington, D. C. 
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turn about and spread over it a quantity of silk, which 
makes it more secure. On top of this, and at either 
end of it, other particles are carefully adjusted in 
like manner to the rim or to those in place, the opera- 
tion being repeated until t) » structure is a third or a 
quarter of its destined widih, when it is pulled over 
to a horizontal position, the spider presumably sensing 











Longitudinal Section of Upper Part of Nest, the Dotted 
Lines on the Door Showing its Yearly Accessions. 


an added security. Further additions to its edge are 
made by raising the door each time to a vertical posi- 
tion. The growing edge is circular in outline from 
the start, and is molded to the proper thickness be- 
tween the fangs and mandibles of the builder. 

No silk is purposely applied to the upper side, but 
the under surface is well smeared with it, the greater 
par' being added a little at a time as each particle of 
earth is put in place. The word smeared is used be- 
cause the silk of this spider and others of its class 
issues from long rows of pores in the underside of 
finger-shaped organs, which are drawn over a surface 
from side to side, and more often while in contact. 

The employment of plastic earth in making the door 
makes the fitting of that object perfect; for while it 
is yet wet it is drawn down into the flaring opening of 
the tunnel, the soft edges yielding where pressure is 
greatest. When a door is well pulled down, water 
may stand over it for several hours without entering 
the tunnel further than to moisten the wall and its 
lining. 

The heavy earthen door, usually of adobe, with 
its stout coating of silk, is well suited to protect the 
designer from insect foes, but in June or July the 
spider enters upon a period of mactivity which, in the 
case of those half grown or younger, extends through 
the summer and autumn or until the so-called rainy 
season appears; and these younger spiders, as an ad- 
ditional safeguard, barricade the door by packing wet 
earth against it from within, completely filling the 
upper part of the tunnel. The lower end of the plug 
is made dome-like, smooth, and is coated with silk like 
that covering the rest of the wall. 

The adults do not employ a like means, but the 
immature spiders that are over half grown, and some 
adults, fasten the door with a quantity of silk applied 
io the wall of the tunnel and to the door at their line 
of contact, by which the door is well fastened down. 

The protection afforded by these means enables the 
immature spider to pass through its helpless molting 
stage unmolested, and the adult female to fabricate her 
one egg cocoon of the year, and attend it, undisturbed. 

The tunnel in which it passes this peculiar exist- 
ence is, for the time, practically air-tight, being made 
usually in heavy clay, or adobe, very hard in summer, 
and having its smooth wall covered completely with 
a closely woven and firmly adhering coat of fine silk. 





Though much of the soil in which these spiders live 
cracks freely during the rainless summer, the cracks 
do not rupture the wall of the tunnel, which often 
appears harder than the surrounding soil, and may 
receive some special treatment in addition to the 
troweling, or smoothing, which the spider gives it. 

The spider's condition during this time of com- 


Tasmanian Devil. 
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plete reclusion should not be described as lethargic, 
since it becomes active when disturbed, but it con- 
sumes no food whatever for five or six months, nor 
does it partake of water, unless such is gathered in 
some unexplained manner from the humid air of the 
closed cell, 

Remarkable as are the natural conditions - under 
which the spider exists throughout the dry season, it 
is capable of enduring like conditions for a much 
longer time, as shown by actual test in the case of 
three adults selected for the purpose. These were 
kept for sixteen months unquestionably without food, 
showing no ill effects from the treatment. In this in- 
stance proper food was offered at the end of twelve 
months—the writer not having the heart to continue 
the experiment longer—but the offering was declined, 
as the spiders were then enduring the semi-lethargic 
condition, out of which they emerged in due time, to 
take food naturally. 

— —> + > 
SOME NEW ADDITIONS TO THE UNITED STATES 
ZOOLOGICAL PARK. 

Dr. F. W. Goding, United States consul at New- 
castle, New South Wales, has secured for the United 
States Zoological Park the most important collections 
yet received from any one source, amounting to 140 
specimens, among which are a Tasmanian zebra wolf 
with three young, a Tasmanian devil, three echidnas, 
thirteen kangaroos of various species, three phalangers, 
two flying phalangers, four native cats (Dasyurus), 
a black-backed 
jackal, a pair of 
emus, thirty cocka- 
toos and paroquets, a 
wedge-tailed eagle, a 
pair of black swans, 
and many other 
birds. 

The’ echidna, of 
which a_ specimen 
was sent by Dr. God 
ing, varies in length 
from 12 to 18 inches, 
Its broad, depressed 
body is mounted on 
very short, strong 
legs, terminating in 
big, powerful claws, 
suited to digging in 
hard ground. The 
small head  ter- 
minates in a nose, 
which is prolonged into a slender snout. Although the 
mouth is toothless, the palate is studded with recurved 
spines. The slender, extensile glutinous tongue is well 
adapted for the capture of ants and other insects. Stiff, 
hedgehog:like spines mixed with long, coarse hairs cover 
the back of the animal. Much like a hedgehog is the 
animal's habit of protecting the under parts, which are 
spineless and clothed in silky brown hair, by curling 
itself up. The animal dwells in burrows of its own 
digging, and obtains its food by excavating in the 
hillocks of ants, which it tears open in order to devour 
the succulent larve. - The echidna is gentle in dispost- 
tion, endures confinement well, eats bread and milk, 
chopped eggs, and the like, and is frequently kept as 
an intelligent and playful pet. 

The Tasmanian devil is a ferocious burrowing, car- 
nivorous, dasyuroid marsupia! (Sarcophilus ursinus) 
of thick, massive form with a large head and short, 
broad muzzle. 

Our photographs were furnished by the Smithsonian 

Institution. 











Nest of Young Spider, Showing 
Closed Door, Plug of Mud and 
Characteristic Trend of Tunpel, 
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The wind- 
mills seen in 
South Africa 
are almost in- 
variably of 
American 
origin. It its 
said to be an 
exceed ingly 
rare thing to 
see one of these 
from England 
or Canada, and 
the reason ad- 
vanced is that 
the Britishers 
are unable to 
meet the prices 
asked by the 
American con- 
cerns, Which 
are about half those asked for all others. Attempts 
have been ma to infinence the farmers there with 
the statcus ue that the Kengtish midehine So asain mane 
durably constructed, but it has been found by them 
that the American windmill answers all demands 
and lasts just as long as that constructed ‘n Bng- 
land. 
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RECENTLY PATENTED INVENTIONS. 


vent the fa 
Klectrical Devices, | being injur 
MAGNETIC BRAKE....J. F. Morz, Phenix 
ville, Va In this patent the Invention re 
lates to magnetic brakes, and more especially HEATER 
to the type of magnet used therein The Y The h 
more particular object la to provide a brake plete comb 
in which the magnet wil! hold the armature heating of 
when the thechaniom is subjected to light heating the 
londs, and especially when a _ series-wound and other 
magnet is used, | ‘ 


sumption 





| economical 


| points in case one becomes dull, and to pre- 


Heating and Lighting. 








SHINGLE-SAWING MACHINE. — A. L. 


astening devices for the points from | SHaw, Whitecastle, La. In this patent the 
ed when the hook Is thrown down. invention has, reference to improvements in 
—— shingle-sawing machines, in which the inven- 


tor alms to saw shingles rapidly and economi- 


t.—A. G. Kaurman, New York, N. eally to the pfoper tapering shape and com 
eater is arranged to produce com-| Plete them in a smooth condition, so that they 
ustion and a rapid circulation and| ave the appearance of being planed, this end 
the air in the room to insure quick | being obtained by cutting the bolt or billet 
sreof or to allow of heating culinary of wood lengthwise of the grain 

vessels set on the heater, the con CHANGEABLE-SPEED GEAR.—R. C. Ku 
f gas by the heater being very|tam, Faust, N. Y. The intention of Mr: 
and the flame confined within the} Killam in this improvement is to provide a 


Of Interest to Farmers. heater, thus preventing accidental fires. The] simple, compact, and durable form of change 

CRATE.—J. 8. Horrox, Lincoln, Del _ invention relates to heaters, radiators, and| able-speed gear wherein the desired change 
fruit Crenaportation, particularly of peaches, stoves for heating rooms, vessels, and the] from high speed to low speed, and vice versa, 
freight-care are fitted up with rows of shelves like and adapted to be attached to gas-| may be easily and quickly effected by the ad 
to contain baskets of frult, so as to prevent burners. jJustment of a single lever, which is placed 
the frult from being bruised by pressure of HYDROCARBON-BURNER.—R. MatTHeson, within convenient reach of the operator. 
one package against another. This practice is San Diego, Cal, In its general arrangement axtteiccns 
expensive to road and shipper, and the inven-| this invention comprehends a novel construc- 
tor’s principal object is to provide # crate in| tlon of generating means, including a con- Prime Movers and Their Accessories, 


which fruit may be packed and shipped with 





verter adapted to project into a stove or other 


AUTOMATICALLY-REGULATED FEEDER 








out the above-referred-to expense. The crate casing in which the burner Is held for the} FOR STEAM-BOILERS.——KE. L. Dev Castitto, 
ix of sufficient strength to enable piling of one usual purpose, a jet-pipe forming an attached Havana, Cuba. In this patent the invention 
on the other so ae to allow unrestrained cir-| part of the converter, and a supplemental] bas for its object the provision of novel fea 
culation of alr between them vaporizing means for Initially heating the/ tures of construction and combination = of 
main converting or generating devices parts for a water-feeding apparatus tl posi 
tively and exactly controls the introduction 
Of General Interest, of water into a steam-boiler so as to maintain 
COATING EYELETS.-I. W. Gites, New Houschold Devices. the level of water therein at a predetermined 
Bedford, Mass, Eyelets, especially such as are FOLDING BEDSTEAD.—M. Benz, Nash height automatically 
applied to shoes and garments, are coated with ville, Tenn. This invention is an improvement ELECTRIC IGNITER FOR GAS-ENGINES 
japen or other varnish or paint. In applying | on a previoud invention made by Mr. Benz for E. Forp, Wilmington, Del. In this patent 


the eout, which is commonly done by means of | which he 


rotating rolls, the funnel-sbaped throats of | and the object of his present improvement is| igniter for gas and gasolene engines. It be 
eyelets are apt to become filled more or less,’ to simplify and increase the effectiveness and | longs to the class known as the “jump-spark’ 
and thus obstructed by an accumulation of | ease of operation of folding beds of the type|leniter and is automatic in its action It | 
coating material therein Mr. Giles finds that) represented by the aforesaid patent A fur-| consists In means whereby the electrodes are 
this may be removed from eyelets and more | ther object is to provide a bedstead which Is} held in contact by a spring and are separated 
evenly distributed on the enlarged ends or poth effective and reliable In use and one! by the direct pneumatic pressure of the gases 
heads of the same by means of an air blast | which may be readily manipulated with smali| When they reach a certain degree of com 
ov current directed through the eyelets. exertion and carried into and out of position | pression preparatory to explosion. 
INDEX.—R. Bocuse, Moose Jaw, Canada. , for use without noise or friction. ROTARY EXPLOSIVE-ENGINE.—€. E 
Mr. Hogue's object is to provide a means by SHADE-ROLLER ATTACHMENT B F.| Suomway, Albion, Mich In this case the 
which a bookkeeper of commercial accounts Rett, Nashville, Tenn The improvement is| invention bears relation to improvements in 
in able to systematically arrange names so jin the nature of an attachment for shade-rol-| rotary engines operated by an explosive gas; 
that time can te saved in finding beth in. jers, preferably those of the Hartshorn type and the aim is to provide an engine of this 


index and index-books. Another, Is to employ 


received a former 


that is to say, rollers In which a hidden spring 


Letters Patent ;| the Improvement is in the nature of an electric 


character of simple construction and of small 











piece in the road-bed is deflected and Is’ made 
to open a valve in the train-pipe and release 
the air therein, so as to apply the brakes. 
RAIL-TIE.—F. GOWEN, Peabody, Kan. 
This device can be applied at any place along 
track, can used in soft or sandy road 
beds without sinking, will not require the use 
of many small articies to keep the track and 
rails in place, has no right or left hand parts, 
has no set-gear feature, requires only one tool 
to it, removed and 
disturbing other ties or 
all sizes and kinds 
tracks, 
and 
entire 


a be 


apply or remove can be 
the 
of 
with 


even 


replaced without 


rails, is adjustable to 
widths of 
of fish-plates, 


throughout its 


does away 
will be of 
length. 

WAITING-STATION.-C. UU 
KeieG, Sk., Nashville, Tenn. The object in 
this to a portable knockdown 
waiting-station for use of passengers on steam 
and which may also be 
summer-house, telephone-station, or 
the to 
of 
sub 


rails and 


the use 


strength 
PORTABLE 


case Is 


provide 


or electric railroads 


used as 


a 





inventor's idea being 
time for 


the 


photograph-booth, 
it the 
| advertisement by 


| utilize at 


same 


making 


purposes 


walls to 





serve the double purposes of a protective in 
losure and bulletin-boards. 
i 
| DESIGN FOR A TRIMMING S. Isaac, 
New York, N. Y The design in this instance 
is a strip of material composed of figured 
bands five In number The bands are spaced 
slightly apart and joined by corded loops, the 
|; open-work giving a pleasing ornamental ef 
| feet 
Note.—-Copies of any of these patents will 


be 


furnished by Munn & Co. for ten cents each. 
lease state the name of the patentee, title of 


the invention, and date of this paper. 














Business and Personal Wants. 


READ THIS COLUMN CAREFULLY.—You 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 








the marginal index in connection with a com-| jg wound up by unrolling the shade and is| dimensions, so that it may be conveniently | send you tae name and address of the party desir- 
pact form of key-Index and ruled account | retained so wound up by a pawl or detent | U%ed for the propulsion of vehicles. | ete aie a iu Ba trad ge +> eg 
sheets or pages numbered in consecutive order engaging the spindle on which the roller PENDULUM-POWER. — A. TT. Pratuen, | ’ . aan bean on 
and Interspersed with groups of Index-sbeets, proper is mounted Douglas, Arizona Ter. The aim of this in. | rape : sis % 
the whole adapted to be bound in a way to LOCK FOR EXTENSION-TABLES.-A. L.| Venter is to provide a new and linproved | ne ase ; 
provide for the removal of a filled sheet or CRANDALL, Hanover, Pa The object in view | Pendulum-power more especially designed for | PNe OS CE: SEARS: Eee Lee 
completed account, so that another sheet may of this Inventor le to provide inamnal Eetatin ef | use on marine vessels, land-vehicles, and the | renanlry Ne. 5804.-—For makers of spring motor 
be placed In the book as a substitute for the | ooostruction, which enable the complete clos-| like, and arranged to utilize the swaying mo steal a : . 
completed sheet. . tion of the vehicle for actuating an air-pump | AUTOS.—Duryea Power Co.. Reading, Pa. 
ure of the joint and the positive lock of the ; & 1 I hivaiiieis Mik: Rib see pee ae 
TEMPORARY BINDER A, 1 BAXTER, main sections of the table in closed position, | °° like motor. | clentling catpete of alt Kinds, Gry and Wanda 
New York, * = bond hy: seme i a 1m affording convenient means for effecting such | “U. 8." Metal Polish. Indianapolis. Samples free. 
prevemenia in devices for holding loose teaves a locked closure and also for releasing the - 
or sheets in a secure manner, the same com: | gections of the table when this is desired Hallways and Their Accessories. wa St ee, See, eine 
monly known as “temporary” binders, The FILING-CABINET.—T. P. Donax, Houtz DUMPING-CAR. V. Kouns, Mokane, Mo | Perforated Metals. Harrington & King Perforating 
object is to provide an improved form of post) gain pa. The purpose of Mr. Dolan’s inven In this patent the invention relates to Improve: | Co,, Chicago. 
capable of extension.or prolongation on the sion is to provide a cabinet for the convenient ments in sidedumping cars, the purpose being | Inquiry No. 3NO7.—For a self-heating smoothing 
gradual accumulation of the leaves, the post wig gystematie Gling of letters, bills, in bag provide a means whereby all of the cars in| jon 
having its members interlocked and held in voices, and all kinds of documents and an|® train may be simultaneously dumped, the | Handle & Spoke Mchy. Ober Mfg. Co.. 10 Bell St.. 
secure positive manner and always presenting | a eompanying index by means of which docu | Comping 2587 naman ~ tag sqpemes — the | Chagrin Falis, O. 
the ratchet-teeth on its several members in po-| pronts can be quickly and accurately located | locomotive, thus resulting in a saving of time | Saccbiie the MAb. thee ueiinaen ot ageiilie viene 
sition for edgagement with bolts or dogs on filling, which index can be used for filing in discharging train-loads. | iat Saciaileel’ dali tebdete-ctniei i. ulniens Dute 
the locking slat. purposes if desired; but at such times a sup AUTOMATIC RAILWAY-CAR OR WAGON | company, Fall River, Mass. 
SUPPORT FOR REFRIGERATING-CHAM. plementary index is employed COUPLING AND” LOCKER. W SKERMAN, | Iequiry Ne. 5809.—-For makers of fans run by 
RERS.-V. A. De Canto, Union Hill, N. J — Brisbane, Queensland, Australia. The inven. | clockwork, 
The invention has for its object the pro tion refers to car-couplings of the link-and Sawmill machinery and outfits manufactured by the 
vision of a movable support for use in ice | Machines and Mechanical Devices. hook type, and aims to provide details of con-| Lane Mfg. Co.. Box 1 i}, Montpelier, Vt. 
boxes and other refrigerating-chambers- such, KNITTING- MACHINE.-8. A. Dover, Mill-| struction for the type indicated which adapt! tquiry Ne. 3810.—For machinery for making 
for Instance, as are used in hospitals, morgues,, bury, Mass. The improvement relates to cir-| the coupling for an automatic coupled engage | Potato flour or starch. 
and the tike—and arranged to permit con-| cular knitting machines; and Its object is to] ment with a similar coupling on a car moving WANTED.— Exclusive sale improved automobile spe- 
venient remoyal of the supporting-tray from Provide an attachment arranged to automatic-| on the same track toward the same, and which | cialties. Specialties, Box 773, New York. 
the chamber or replacing it therein ally close all the needles for a number | permit two couplings of the improved kind| Inquiry No. 581 For parties to make tool or 
DUST-TRAP AND- VENTILATOR KF E courses to make a plain stitch and to then| to be coupled together if positioned on NE ee ee ee diameter. 
Davis, Atchison, Kan. The inventor's object | Clow’ alternate needles for a number of courses| at different heights from the track whereon In buying or rior patents money may be saved 
to form tuck-stitches, and thus preduce althe cars move Furthermore, to afford con and time gained by writing Chas. A. Scott, #0 Cutler 


is to provide a dust-arresting trap for hot or 


tubular fab 








rle having transverse alternating! venient means for the manual detachment of 











cold ale distributing pipes which will effec ‘ | 
tively conct with any heating or cooling ap bands of plain and tuck stitches which give} standing or moving coupled cars 
paratus wherein conduits for heated or cold the fabric an exceedingly fine and durable ap AUTOMATIC CARSTEP.—J.  L Scien | 
air, or both, are employed for conveying warm | Pe@raace and render the fabric Incapable of) jun N.C. In the present patent the inven 
or cool alr to and from rooms and prevent shrinking unduly when made of pure wool ot tor has reference to improvements in foldable 
intrusion of dust with the inducted alr, a worsted steps for vehicles, the same being especially 
further object being to provide the dust-ar BOTTLE-WASHING MACHINE.—'T. Grese, | useful on railway passenger-cars in order that | 
resting apparatus with a foul-alr conduit to} New York, N. Y. The invention relates to| the adjustable step may be lowered for pas } 
remove vitiated alr from rooms or tinclosed| Improvements in machines for soaking and/sengers to mount and dismount with ease | 
spaces. it ts adapted for use with the tubu- | washing bottles of that class wherein an end-| and safety when the car is at rest. 
lar. conduits of hot-air distributing apparatus, | less conveyer is guided to travel through a DUMPING-CAR.— McKINLEY Rorie, New 
and while the trap may be placed for arrest: | succession of baths. In the service of ordin-| y,4 Noy. An object in this case is to pro-| 
ing duet at each air-iniet to a room, it may | ary machines bottles are sometimes broken, vide a two-way car in which continuous horse 
be positioned at the junction of a cold-air| and washed bottles accumulate in the final arms are used in feu of horse-chains, whereby | 
pipe with the lower portion of a hot-alr| tank too rapidly for removal. The first ob Site ie. we ceniation in the holding-points | 
furnace | Jection Is overcome by the provision of a con when the car-bedy is in normal position or at | 
WAIST-BELT.—T. Gatuenr, New York, N.| Struction of a yieldable liquid-proof cushion | post, thus making the arms superior to chains, 
¥. ‘The purpose of the invention is to pro In each bottle-holder of the conveyer, said | pocause any shortening of one chain caused by 
vide a buckleless belt which will fit snugly to/ cushion minimizing the shock and preventing | yining or otherwise will throw the whole up | 
the walst of the wearer, the sald belt compris breakage Means are provided to permit rapid ward tension of the body on the companion | 
ing a body-section, a front locking-section, and | discharge of the washed bottles, chain 
a cover-flap foe the locking-section so con- | CASH-REGISTER.-E. H,. Cuarpman, Port TROLLEY-FORK.—C. G. HARTMAN, Glens | 
structed that it will Ile fat in the fastened or | Chester, N. Y In this patent, the invention] walls, N. Y. The objects of the invention | 
cloned position of the belt, remaining in cover| relates to improvements in cash-registers of| are to so construct the forks or harps as | 
position thereon, imparting to the belt the| a type In which checks are deposited to visibly | to prevent the working loose or falling an, 
appearance of continuity. indicate the purchase price of goods, the parts! of the pin and doing away with the trouble 
romMr.—W, J. Ew Baxt, Montevista, Col.| being so constructed that a plurality of de | and loss of time in changing and resetting 
In this case the invention relates to improve-| posited checks may be at all times in view.| trolley-wheels. Vins now in use are fastened | 
ments In pumps for general use, and particu- The object is to provide a very simple and/ with set-screws which require the use of tools | 
larly adapted for pumping water from mines | inexpensive construction. in resetting them. Mr. Hartman avoids these | 
or deep shafts, an object being to provide al ORB - WASHER.—F Hu. FRANKENnBERG, | Objections, and sets and adjusts the pin with- | 
pemp of simple construction and so arranged | Pueblo, Col. In this instance the invention | out use of tools, set-screws, cotters, etc., in 
that the packings are wholly protected from | refers to improvements In machines for wash-| fifteen or twenty seconds. j 
sand or grit and may be readily tightened) ing ores and similar substances, an object be DEVICE FOR AUTOMATICALLY OPER | 
When necessary without stopping the pump./ tng to provide a washer of simple construc-] ATING AIK-GRAKES.—T. HH. Hitimay,| 
1CE-HOOK.—R. ftivaues, Mount Vernon,| tion so arranged as to be operated with com-| Spooner, Wis. This Is an improvement in that} 
N. ¥. The tatention in this tmprovement is| paratively little power. A further object is] class of automatic devices in which an adjust 
to provide a heok for use tm ice-harvesting,/ to so construct the device that it may be/ able contact-plece is arranged along the road 
avd other places, and arranged to permit con-| placed and operated at the bottom of a dump,/| bed and is so adjusted as to be struck by a 
. venlent pushing and pulling of the tee blocks,| where there is no natural flow or pressure} coacting member carried by the train, which 
to allow of readily changing and grinding the | of water, : member by coming in contact with the contact- 





Building, Rochester, New York. 
Inquiry Ne. 581'°2.—For 
currants. 
The celebrated “ Hornaby-Akroyd” Patent Safety «i! 
Engine is built by the De La Vergne Machine Company. 
Foot of East 138th Street, New York. 


Inquiry Ne. 5814.— For makers of machinery for 
making and marking tin cans 


machinery for cleaning 


We manufacture anything in metal. Patented arti 
metal stamping, dies, screw mach. work, etc., 
Metal Noveity Works, 43 Canal Street, Chicago. 
Inquiry No. 5814.—For makers of noveities. 
Manufacturers of patent articles, dies, metal stamp- 
ing, screw machine work, hardware specialities, machin- 


cles, 


ery and tovis. Quadriga Manufacturing Company, 18 
South Canal Street, Chicago. 
Inquiry No. 5815.—For makers of artificial ice 


machines, also for plant erectors. 


Patented inventions of brass, bronze, composition or 
aluminum construction placed on market. Write to 
American Brass Foundry Co., Hyde Park, Mass. 

Inquiry Neo. 5816.— For the makers of the stamp 
ing machine, for stamping on aluminium, called the 
* Simplex.” 

Inquiry No. 5817.—For makers of an ice cream 
freezer consisting of 6 or 8 individual cylinders. 

Inquiry No. 5N18.—For makers of tattooing ma 
chines, also supplies for tattooing. 

Inquiry Neo. 581%.-—For band pumps capable of 
use to # pounds pressure, for air receiver. 

Inquiry No, 58'20.—For a good, serviceable, light 
draft boat about 2 feet ong, for use on the Mississippi 
River. 

Inquiry No. 5821.—Wanted, a practical garbage 
crematory. 


Inquire No. 58'32.—For manufacturers of the 
Haunted Swing. 
Inquiry Ne. 5822.—For manufacturers of sad 


iroms or flat-irons which are heated by gasoline. 
Inquiry No. 58'24.—Wanted, a 3 h. p. Marine 
viler, 





Inquiry No. 5825.—For manufactorers of pile 
drivers. 

Tneuiry Vo. 5826.—For makers of creosote shin- 
gies for roofing purposes. 


Inqutry Neo. 58'27.—For smal! fancy tassels made 
of paper, card, etc. 
Inquiry No. 5828.—For parties to make to order 


stampings of wrought iron or soft steel plate, % inch 
th 
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= Votes 
and | 0ueries. 


CORRESPONDENTS. 


Names and Address must accompany all peviaes or 





our information and not 


References to former articles 

date of paper and page or number of question. 
Inquiries not answered in reasonable time should be 
corre sponde nts will bea “ar in mind that 


or answers ee give 





Buyers wishing to purchase 


addresses of houses manufacturing 


Special Written Information on matters of pe rsonal 
rather than gene ral interest cannot be 


Scientific American Supplements referred to may be 


Books referred to promptly supplied on 





Minerals sent for examination should be 


single silk-wound or 








the ends immersed 


Water being a conductor, 


million times as great 


a resistance as this, 


inform we whether 


shaved by the knife 


NEW BOOKS, ETC, 


Poor's; Reavy Rererence Bonp Last. 


Containing All Important Facts Re- 
quired by Investors, Bond Experts, 
Bankers, and Others Relative to the 
Bonded Indebtedness, Interest 
Charges, etc., of the Leading Rail- 
road Systems in the United States. 
New York: Poor's Railroad Manual 
Company, 1904. 8vo.; pp. 94. Price 


9 
“. 


This is a supplement to Poor's Manual of 
Railroads. As the above descriptive title 
indicates, the pamphlet contains information 


great value to the investor—-informa- 
compiled directly from the official re- 


turns. The tabulation gives the following 
facts: The name of the company and de- 
scription of bonds; the date of issue; the date 
f maturity; amount outstanding on or about 
December 1, 1903: annual charge and rate of 
| interest, where payable, and when; the prop 


covered; the amount of bonds outstand 


Ing per mile of road; and the trustees. There 


an index, which makes any required bond 
the table readily accessible. 


| Tue LIGHTNING Conpuctor. The Strange 


Adventures of a Motor-Car. Edited 
by C. N. and A. M. Williamson. New 
York: Henry Holt & Co., 1903. 
12mo.; pp. 344. Price $1.50. 


While far from being a technically perfect 
| novel, “The Lightning Conductor’ more than 
makes up, in brightness, breeziness, and 
originality, for any defects in form. It is a 
capital story of romantic love pursued amid 


ups and downs of an automobile trip 


through sunny France. There are masquerad- 
ings and misunderstandings, and the expected 
happy ending to it all. The writers seem to 


-e aimed to de for modern life what Agnes 
Egerton Castle have done for remoter 


times. They have certainly succeeded in in- 
vesting the present with that glamor usu- 


monopolized by the past. The incidental 


descriptions of scenery and architecture are 
happily worded, and convey vivid and pleas- 
urable impressions to the mind of the reader. 


To Live Forever. The Science and 
Practice. By Harry Gaze. Chicago: 
Stockman Publishing Company. 
12mo.; pp. 205. Price $1.25 


While our inventors are experimenting with 
aeroplanes and motors, Mr. Gaze would solve 


problem of aerial navigation simply by 


evolving wings from human shoulder-blades 


auto-suggestion. This will serve to illus 
» the extreme attitude of the writer, If the 
of the work be not sufficient indication. 


There are many good rules, the observance of 
which would no doubt tend to prolong life; 
there is also some teaching which seems to us 
pernicious. As to the great problem which 


author claims to have solved, most men, 
as they are of life, would agree with 


Stephen Phillips, when he makes Ulysses say, 


would pot take life save on terms of 
death, 
sting in the wine of being, salt of its 
feast.” 


HAYFIELD MOWER AND SCYTHE OF 
Proakess. By the Mower-Man. Vol- 
ume I., Numbers 1 to 26. Boston: 
The Hayfield Mower, P. O. Box 1765, 
1904. 8vo.; pp. 175. Price $1.25 net. 


Nothing escapes the attacks of this Mower 
and Scythe. The snob, the hypocrite, the op- 
pressor, have the feet cut from under them 
at every revolution of the wheels. The follies 


our public school system, the dishonesty 


of our political system, and the Injustice of 


industrial system, all turn their worst 
for our Inspection as the Mower lays 


them low. Although we may not always agree 


the inexorable Mower-man as to what is 


or Is net ripe for his determined assaults, yet 
we cannet fail to find a stimulation in watch 


him work. There is always a malicious 


pleasure to be taken in seeing the other fel 


low get his deserts; but when the Mower Is 
the field, we must Chose r var 
round wit t re 


m shoe t 


! otherwise he may ge his own tues 





INDEX OF INVENTIONS 


. making an angle with 


|AND BACH BEARING THAT DATE 


{See note at end of list about copies of these patents.) 


Acid ester and making same, sulfo, Sapper 


Alarm device, G. M. bak 
Antbrarofin, making, Schmidt & 
Ww 


Automatic regulator, T. EL Hunt 


Bog holding apparatus, C. 
V 


is Pg caused by the “_ of the hembaphere. in Reling press, R. P. White 





by the other ser of the earth. metert transmitter, BR. Hansen......++-00 7 





a 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 
July 19, 1904 





Reubold ... Pe er A 765,507 
making omega cyanmenthyl an- 


thranilic, O. J. Graul ownndepamns ee 765,576 
Acid, making sulfuric, A. L. Stinville.... 765,520 
Adding machine, R. KE. Wesion..........- 7 
Aerating regulator, F. Broguiez...... see 





Cc y. Moser 


“a, ete., pillow or dush for vehic 
belg & Forsans ......... sas wees TOB,266 
holder or stand, C. W. . 





on paring compositions for sulfur, w. 


il. 
Boller oneiames steam, F. a 
Book cover and binding, A. 
—_ manifolding sales, 4 a. haten ad 


58 


fi 
car machine, tnuitipie spindle, 





Pike 
Bottle, non-refillable, Retter 
Bowling game, P. J, 
Brake Sesvateng ecbanion, 


strap bolder, J. W. Ad 















A. R. Waterman 
Batts 


Serene ener ee! 





W. L. Marr 
changing and a 4. A. 


caring, 
Gea ing. vata 
Ginas blow! i nea 





: Bade oe 
Glass ny with Bat surface, T. Ott. . 

Glaes waking spparaion, yw. B. Fenn 

Glass making machine, cut, C. B. f 
aes 4 points, die arent for making, . M. 
Greding and scraping machine, hoe Ma 











"OAT kacen ec cs ces 
A. Witterich '....+.++., 





utlding block molding "packing, L 


andip rro' 
Butlding Se dint tae or similar tollet 





e 
mac Re attac’ es 














Cabinet’ and rack 4 alow implements, 








Camera vignetter attachment, 


Can “iiss. machine, Cc. 8. Bucklin. 
Winkler 





Car coupling, 0. os 


Car replacer, Barronghs ‘& Eels. 
Carbon break switch, 
Carbon dioxid from 




















b 
.. in steres or like  Dipece, appara- 
tus tor transmitting, augh 





Cash register, Smith & St. 
Cash registers or adding machines, compos- 
ing disk for, Frydmane & Chambon ... 








. Ripson 
artic ny mennmipotering reinforced 
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Type, ornaments, borders, and te print- 

ing, American Type Founde Ce 
UC pholste ry textile fabrics, Philade ipbia 

apestry Mills dua’ 3,022 

Vete rinary ointments and remedies, Win- 

ship Chemical Co. ......ccceseeeeseess 43,028 

LABELS 

“After Dinner G I diut 

for chew After Dinner Gom 

Co 11,261 | 
“Car-Dum Hair Restorer and Dandroff 

Cure,”’ for bair tonic and dandruff cure, 

Te eae ee 11,264 

Dove Headache Table ts.’ for headache 

tablets, J. HH. Tuttle ......ccseececed 71,257 
“Dry Sole,”’ for a preparation for the 

preservation of soles, a Corcoran, 

TR. -cecdsnvcevcetecceveuetsdneceg ener 11,265 


“Egy ptian: 
cream, 
‘ —— 


Cream of Myrrh,’ for massage 
tgyptian Cream of Myrrh Co. - 


: 11,262 
Crackers,"’ for crackers, W. H. 








PEGG. | 6 cwsghbaeeescepversndesesacaves 11,260 
“Liquid Salita Quinine,’ for -Tiquia quinin, 

jass & Brother 0 6de £0 ip 96'o Be Seene 11,258 
‘““Metler’s Cement,”’ for 

Meter & Co 11,267 
“Schmalz’s Sunrise ’ Bre: ad,”’ for 

Schmalz’s Sons 11,250 
“Starkwather's Dreamland “Interlined  Pfl- 


11,266 
11,263 


for pillows, O. B. Starkwather 
Hair Tonie,’’ for hair tonic, 
ndeland Ce vscledcoeveesoegnas 


low,’’ 
“Undoma 
L. 0 


PRINTS. 


for spectacles, 


Optical Tnstration,”’ 
Goldman 
“World's Fair Cateh: 
a puzzle, R. I 
copy of the spe.ification and drawing 
patent in the foregoing list, or any patent 
issved since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given Address Munn & Co., 361 Broadway, New 

York 
Canadian patents may now be obtained by the tn- 
ventors for auy of the inventions named in the fore- 


Bea 1,027 


1,028 


‘Puzzle “Souve onir,’ 


Jeffords 


A printed 
of any 
print 





roing Mst. For terms and further particulars 
York. 











address Munn & Co., ° 


THE 


PEE FORATED METAL i 


> " «D 


“ACR ~~ “3 







HARRINGTON & KING le gp hg TING 





“A Sliding 


scientific movement of tic razor—is possible and absolutely xafe oaly a 


The oni 
with The Curley 


you scrape your toe. Will shavo the 
skin without the oy old by 


(interchangeable ), 750. 


Paden ‘ D E A 


Price, 82. bed Teel 





Unconditionally Prcheendor 6 


Shave with ae <a twloe 
feet —ifict 
ouever 
Ve will refund the 
therazer. 1 


or a dozen anes. If not 
snot the 


Soe it within aodaye. 


"Ne. %. 


with instructions on shaving free 
J. CURLEY & BROTHER 
6 Warren Street, New York. 


The oniy razor in the world that will not let 
toughest beard from the tenderest 
& xtra blades 


br 


Safety L e 








36-inch ‘beam. 


Bndoreed by Thousands of 
PD vn cho Relea Ver age eg 


Great carrying 














See CATALOGUE W. 


MARINE 
AUTOMOBILE 








AMERICAN JUMP SPARK IGNITION OUTFITS 


gle 


AMERICAN COLL COMPANY, Somerville, ass. 


STATIONARY 
MOTORCYCLE 











ICE renga 


Sabine The ViLTER 


MFG, CO.. 8% Clinton on tes Milwaukee, Wis 





CHEMICAL EXAMINATIONS Kine. 


. STIEFE)., Bisse’ 


Block. Pittsburgh. 











Eve 





° Ontctomeblies, Launches, Hic 
™Auto-Sparker 


4 with 

does away entirely Pie ahrallrmene, free 
No "eh ne ovitch--a0 bab 
tern can seas pe May coaies 
Tovtie for desesigtive entaleg, 


Motsinger Device Mig. Co., 
4 Main 8t., Pendleton, Ind, 





CABOT’S 


Reheves pa 


Reston, 
Acker. Merrall's; Macy's, Stegel-Cooper, New York City, 


For Cuts, Burns, Bruises, 


Highly recom. 


in, red 


fo flarmatoe and irraetion. 
mended vy phiieans aa a0 Biaitne remedy, At ait d dealers. 0c, and 
?hc, packages by mail. above Trade Mark. 
Sulphe-Napthel Co., 15 Haymarket Sq.. 


Look for 
Masa 





MODELS 2 EXPERIMENTAL WORK. 


nventions dev 


E. V. BAILLARD, Fox Bidg.. Franklin Square. New York. 





SAVE 


pra 


yo NEY, i and cuter Coliarg: 


They Sever wilt - turn Spal. 


cents. Se 
wanted. A: 


nad me, 4 
ddress 


i MG, Sh 


ress M 
Streets 





Experimental & Model Work 


Ctr. & advice free. Wm. Gardaw & 


80n,45-61 Rose St.,N.¥. 





PA 


& 


OVELTIES 





TENTED ARTICLES 


; 





[INVENTORS 


re Metar-Sper- 
all kinds, o order ; 

pment; prio 
es. Bend reamie 


We ranaf: 
Target eq ot 


Pile! GABLE TOOL GO. Dope, Ww, Oin'ti, 











Di Tools a 
3 yj rimental "Wee 
I 


Choral Mace! fre Work pode 


ENDER & dome “Inc.. 81 Frankfort St. ‘Newy ork 


MASON’S NEW PAT. WHIP HOISTS 


save expense and lability incident to 
principal storehoures in New Vork & Boston 


Ad iby 
Wan id. by VOLNEY 


Providence, 


Elevators 


Ww. fs ASON & CO., Ine. 
k. o UU. M&A. 





ARTESIAN 











, Capital h 
fusely Ulust 


TOOLS AS A TOPIC 


must be interesting to ev hand 
crafteman There ts 4 wine of iufor- 
mation in 
Montgomery & Co.'s Tool Catalogue 
which enumerates See oft 





o 
rated. Sent 


6 |S WoNTUOMERY 


108 Fulton St., 


y mall for 











* Regreters ar sccurate accown! 


tall 


jes, weighing 


cunters t 





* work done 
messuring ar | other saten 
peats satematicn|ly, Sine 


Send t ilar ‘ 


printing orme Lape 


rreme tly 








THE 





De You W 


i Te 
if #0, attend the & Louis 
ewelry 


~ Models and Fx 
and Models designec 
Modern shop. 


rimental Werk. 
and perfected 
M. P. Schell, 507 Mission St., 


e 

School. and 

, Engraving and 
—t gg can earn a 


Inventions 
fears of success 
San Francisco 





THERMO-PILES 


batteries, etc. Walsh's 


Re | 


83.00 each. For electro- 
1 ys. charging storage 
Bons < Ce., Newark, N. J. 





Magical Apparatus. 


Grand Book Catalogue 


Over 700 engravings 


Me. Parlor Tricks Catalogue, free. 


MARTINKA & ©O., Mfrs., 


4% Sixth Ave., New York. 








machines SOLD or ANY. 
WHERE at HALF MANUFACTURERS’ PRICES, { 
Bhipped with privilege of examination. 


Bend for Cat. | 


Typewriter Emporium. 208 Lasalle St., Chicago | 
MATCH MACHIN ERY. 


Bie MONEY 


We 
ness he Very 
a manager 4 


nus Asian 


he we everything pertains 
est 


IN MATCHES 
to the burtl- 
e will furnish 


Ct i 








RIDEAU 
LAKES 


The Rideau 


unique re 
affording 
trip in A 


tween the 
and the Ottawa River at Ottawa: 


affords a 
scribed in 


“To Ottawa, Ont. 


River,”’ is 


NEW YORK CENTRAL 


A copy wil) be mailed free, on receipt of 
cent stamp, by George H Rn Ln ed Pas- 


senger 


‘gion, comparatively unknown, 


lakes and canal, a 
but 
the most novel experience of any 
merica 


River, 


An inland waterway be- 
St. Lawrence River at Kingston 
every mile 
it is briefly de, 
our-Track Series,” 
Kideau Lakes and 


new expe rience, 
No. 34 0f the “FT 
via the 
sued by the 


ent, Grand © , New York 

















feeg some 


aeeeeeedmenirasestrs aoe. es 


Scientific American __ 


Juty 30, 1904 








a we 


Absolute air governor, res, indestructible 
&- shaft, mechanica fig correre tranemise t 

vagy reliable ignition. pare Ss. Sue 

f, o. b. Clevel, without top, 3 Prompt de- 

livertes. 


THE WINTON MOTOR CARRIAGE CO., Cleveland, 0.. U.S.A. 


The Orient —— 





woe ete nee Wit chm KEY yea 


vies Gehameemene 
WALTHAM MANUFACTURING CO. 
Welkhem, Mass. 


DARRACQ 





18, 18-20, 60.85 Horse Powers 


Povertte of of two consinente. Holds a more 
records endurance than any 


aoe mane. deliver! Dupt 
eate parte always gmp gag ¥ 


AMERICAN DABRACG AUTOMCBILE CO. 
Oontrotied by #. 4. La Roche Oo., 0! Hudson Street 











PROVE that Dens’ “Tip-Top” 
Se) tt at ve 

y r l, will 

caples coma decor aap oo 


phneet deposit, on ten (10) 
Jase’ trtal. 


+ fae 


The Feliz A. B, Deas Dupticater Ca, ran 111 John 8t,, New York 


fanlas Ale lowest prices. Best Kaur ad 
ane a or Stock Scales made. 
4 —- inciuding Safes. 
en, cles, Touts, ele. save 
tcaeo ScaLe Co., Chicago, Ui, 
MIN 


ECT FROM 
R.H. MARTIN, 
OFFICE, ST. PAUL BUILDING 
tor Manutacturers use) 220 B'way, New York. 


wees THE CF CRANE E PULLER 
eo 


for 

ing of came, whesle, pulleys, ete. and 

Sinaee 5 Seas ho. 

ebopa, ity poe ee a—- OF 

store pect nee tons. 
CRANE & RIOHAUDEON, 
113 Water Street, Coston, Mass 








erat 
TOS FIBR 














bp. —o ( a6 Comtrifugal Pump. Guaranteed to raise water 

tain an efficiency of from 70s. to 545. 
Pets e of i eon for © ity Water Works, Draining Min Hy- 
Land. Beats the wor ie for 


irr ing and Reclaiming 
Catalogue No. 6. 


rabi ity, omy a lency. 
BYRON JACKSON MACHINE WORKS, - - SAN FRANCISCO, CAL 


“a Last the Game of Golf 
a ee THE bi [WK S"%ouna in 


evsce. Ne keeps t 
te. djustabie te 
sai slat Toes eaae prosecte the sheet from 
= S porate scoring with convenience ona 
the button and a fresh sheet is instantly 
from fine tan Russia. Device mailed for Fifty Cents. 


w. H. WEISSBROD, - Greenfield, Mass. 











STYLISH @ 
EFFECTIVE 
IN DESIGN 


RELIABLE 
DURABLE 


WATCHES 


guarantee every watch we make, from the cheapest to the most expeasive gra 


7 Snew Hill, Lendeon, England 





FLEXIBLE 


COATE SHAFT 


Ball-bearing, Unit System, 
Link Construction 











4 H.P. or 150 H.P. ali the same to us. 
Send for bulletin No. 16 


COATES CLIPPER MANUFACTURING COMPANY - WORCESTER, MASS. 








470 Ship Street, 


BY THE BROOKS SYSTEM 


i ee ae 


WONDER of the AGE Buuarsone 


Scaeteaa ike is 8ee 
24. 00, can 
icv Fos 9125.00." 


18 ft.; beam, 4 ft. eo yet = mommy 
aE fi. lumber and $9.00 in ware, 
‘OR $85.00, 


A $200.00 BOAT 


business opportun: 


= 4 © 
Pattern sizes 12 to if. 


and particulars free, For 2oc. &4-page ca’ 
| instructions and working illustrations. Prices quc 
vn knock-down frames and complete boats. 
BROOKS BOAT MANUFACTURING COMP. 


Originators of the Pattern System of Boat Buil¢ing 
Bay Oty. Mich., U8 


We kngw that our watches will do what we expect of them, theretore, it is eusy to unquestion- BABBITT METAL LS.—SIX IMPORTA 
ade formulas. SCIENTIFIC AMERICAN 8UPPLEMENT } 
Price 10 cents. For sale by Munn . and all 


THE NEW ENGLAND WATCH CO., 37 @ 39 Maiden Lane, New York pb ok dg Pl Be 





; HoRoLoaIcAL DEPARTMENE 


peta enna Set Sate ge INSTITUT 
a Formerly Parsons Horolegical ” 
PEORIA, ILLINGIS | 


LARGEST and BEST oe 


WATCH SCHOOL in i 





hy 

Sandusky Portland C: Syracuse, Ind. 
p Atal ney Portiand  osesy ‘Son "Newa: — 
Portland Cemen 


it Co., 
thatisevidenceenough M Bedford inde 


Baldwin, 
idiand Portland 
overall Bonner Portland Cement 


jo Portland Ca Cemen: 
Furnace Co., 


it Co., cemttans be pe 


Illustrated catalogue shows what you need. And it is 
BRADLEY PULVERIZER COMPANY, 92 See 


“SAA QO Wer DUAR 
BONY ROD BOOS 


4 Cones t Co., ppt, Po 
most & a Se ferten ‘ement Cow Alpha, N. Benen Portiand Cement Co. 
Toledo Portland Cement Co., 


Cama Lime Co, Dsl Tex 


Texas Portland 
Tole Portland Cement Co 





free! 
oom whom Mass. 





BRISTOL’S ° * ’ 
RECORDING insTRUMENTS. | Historic Boston Souvenir Knives| 
ag FIRST QUALITY 
uous reco! ~ Two-biade pocket knife, ®c. | 


ometers, “iit pa 
o,7 and Night. i ull pay for thes tbemselv: Artistic reproduction on alu- 
instrumen teed and minum handle ot famous bis- 


om ¥4 30 days’ trial, Send for Cireu- toric spots of Boston. 
and Specimen Chart. single-biade knife, 
Bristel Com , Waterbury, Conn. guard size, 0c. Muiled toany 
SILVBR MEDAL PARIS EXPOSITION. 


address on receipt of price. 


BURDITT & WILLIAMS CO. - Boston, Nass. 


Proprietors of the “ Hardware Store for « Hundred Years.” 








EASTERN GRANITE ROOFING CO. 
Irving Building New York 








or Stee “ RIDOFUM ” 


(Trade Mark) 


We mean roaches and water- 
it is y. if you use 

ty —y p.” 

‘or descriptive cireular, 
or, Seaver still, 4 Donte for 
cralterme's agente 


BENNETT PAPER BOX COMPANY 
Avenue, 





vy LEARN+ 
BUSINESS bemused 
SYS TEM 


Push Yourself Ahead 


UST as soon as you cease to 
advance you begin to go * 
backward. Keep at the 
head of the procession. 

Fit yourself to systematize 
your work; make it easier, 
save time, mouey and brain 
work for your employer. We 
teach you how to drive your 
work, Our course by mail 
will be individual instruction. 
Learn a practical system to fit 
your own needs. Write to-day, 
telling us what position you 
hold and what your aim is. 


BOSTON SCHOOL OF BUSINESS SYSTEM 
221 Washington St., Boston, Mass., Dept. M. 








Factory, Syracuse, N. Y. 
Branches in ail large cities 

















—and take it easy, ao you can do by wearing the © 


THRE of Sacauwon mr 


” PRESIDENT SUSPENDER —two ounces, 


Sox gic, bhiriey, ase. 

















